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AMATEUR RADIO PRODUCTS WARRANTY 


EHRHORN TECHNOLOGICAL OPERATIONS, INC. warrants each new ETO 

amateur radio product to be freefrom defective material or work- 
manship.e If under normal conditions of use in accordance with 
published ratinaes and procedures the equipment malfunctions, it 

will be repaired at no charge to the owner for labor or materials 
provided tha t the malfunction is reported to the authorized ETO 
dealer from whom the unit was purchased, or directly to the ETO 
Factory, within one year from date of sale to the original owner, 

and provided that the warranty registration form supplied has been 
fully completed and returned to ETO within 15 days after date of sale. 


If, because of a malfunction occurring within 30 days of date of 
sale and in our judgment due to a manufacturing defect, return of 
an ETO product for factory service is authorized, ETO will pay 
shipping charges to and from any point within the continental U.S. 
via our choice of carrier. If the failure occursfrom 31 to 90 days 
after date of sale, ETO will pay return shipping charges only. 

All shipping charges attendant to equipment returned mae than 90 
days after date of original sale shall be borne by the owner. 


CAUTIONS DO NOT UNDER ANY CIRCUMSTANCES RETURN EQUIPMENT TO ETO 
WITHOUT SPECIFIC ADVANCE AUTHORIZATION FROM ETO. IF A MALFUNCTION 
IS SUSPECTED, CONTACT YOUR SELLING DEALER OR THE ETO SERVICE DE-= 
PARTMENT WITH FULL DETAILS OF THE TROUBLE BEFORE ATTEMPTING REPAIRS. 


DO NOT SHIP EQUIPMENT IN OTHER THAN APPROVED FACTORY PACKING; BE 
CERTAIN TO REMOVE POWER TRANSFORMER BEFORE SHIPPING ANY UNIT WHICH 
WAS SHIPPED FROM THE FACTORY WITH TRANSFORMER REMOVED. 


This warranty does not cover any product which has been subjected 

to misuse, neglect, accident, incorrect wiring not our own, improper 
installation, or to use in violation of specifications and instruce- 
tions furnished by us, nor to units repaired or altered by persons 
not authorized by us, nor in cases where the serial number has been 
removed, altered, or defaced, nor to transmitting tubes. 


Transmitting tubes are warranted by their manufacturer and the 
warranty is administered by ETO. 


This warranty is in lieu of all other warranties expressed or 
implied and no representative or person is authorized to assume 
for ETO any other liability in connection with our products. 


ETO reserves the right to change or improve its products as it 
may deem desirable, without obligating itself to make such changes 
or improvements available for its previously manufactured products. 


EHRHORN TECHNOLOGICAL OPERATIONS, INC, 
Brooksville, Florida 33512 
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SECTION 1 


GENERAL DESCRIPTION 


The ALPHA 374 and ALPHA 274 are high power linear amplifiers 
incorporating major advances in engineering and construction. 
They are rated for continuous service at maximum legal amateur 
power (FCC rules) in SSB, CW, FSK, and SSTV modes. 


Exceptional power capability is achieved in combination with 
uniquely compact size and modest weight through the employment 
of a variety of advanced components, including state-of-the- 
art Eimac ceramic tubes, a power transformer with tape-wound 
core of grain-oriented silicon steel, and ETO’s exclusive 
ducted-air cooling system. 


The ALPHA 374 is capable of delivering normal power output, 


into a reasonably well-matched load, across all amateur bands 
from 3.5 through 30 MHz without manual tuning adjustments. 


SPECIFICATIONS AND RATINGS 


Frequency Coverage: ALPHA 374 ~- Bandpass or manually tuned 
all amateur bands 3.5 through 30 MHz. ALPHA 274 = Manual 
tuning only. Substantial band-edqe overlap for MARS, etc. 


Maximum Power Inputs ALPHA 374 - 3 kilowatts PEP SSB or 
1.2 KW average d-c or carrier, continuous duty. ALPHA 274 ~ 
2.2 KW PEP SSB or 1.0 KW average d-c or carrier. 


Drive Requirements: Approximately 30 to 40 watts drive per 
kilowatt dec input, using either average or PEP figures. 


Input Impedance: Nominal 50 ohms resistive; input SWR 
typically less than 1.5:1 at any frequency in range covered. 


Output Impedance: Nominal 50 ohm resistive load, SWR not to 
exceed 1.531 for ALPHA 374 “bandpass” operation or 2:1 for 
manually-tuned operation of either model. 


Tube Complement: ALPHA 374 - (3) Eimac 8874; ALPHA 274 = (2). 


Primary Power: 120/240 V, 3 wire with neutral, 50-60 Hz, 1 @. 
Contact factory for information on other arrangements. 


Physical: Self-contained in one designer-styled extruded 
aluminum cabinet with folding tilt stand. Overall size: 
74" Hx 17" Wx 13" D. Weight: 52 pounds net; 60 pounds 
shipping in two cartons suitable for UPS or air freight. 
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SECTION 2 = INSTALLATION 


2e1 UNPACKING: Open larger shipping carton and carefully remove 
amplifier. Remove transformer from smaller carton, handling 
with care to avoid possible damage to leads or connectors. 


IMPORTANT$ SAVE ALL PACKING MATERIAL FOR RE-USE; ANY SHIPMENT 
OF THE EQUIPMENT IN OTHER THAN FACTORY PACKING, OR WITHOUT 
REMOVING POWER TRANSFORMER, MAY VOID WARRANTY. 


Inspect thoroughly for shipping damage. Remove the two screws 
securing rear flance of top cover and slide it open. Inspect 
interior for damage, loose parts, etc. In the event of damage 
notify dealer or ETO immediately. Complete and rewrn warranty 
registration form to ETO immediately. 


22 TRANSFORMER INSTALLATION: Locate a-c cover interlock switch 
assembly at top, right of rear panel and note exact mounting 
arrangement. Remove two flat head screws and all hardware, 
allowing interlock assembly to hang by its leads over top of 
rear panel. Remove tape securing 12-pin socket (part of the 
main wiring harness) to filter capacitor; temporarily tuck 
socket out of the way to left of filter capacitor. Remove 
the four +-20 bolts and washers from transformer base. 


Set transformer outside right, rear of amplifier cabinet, 
oriented so that the two “arms” of its "H" shaped mounting 
base run left-right, with the short transformer wiring harness 
positioned along the right top edge of the transformer and 
around the front corner so that the 12-pin plug is at the top- 
front-center of the transforme r with pins facing left. Very 
carefully lower transformer into position behind the filter 
capacitor, visually aligning the mounting holes. (It may be 
helpful to rig a simple “sling” of glass-reinforced tape, or 
wire, as an aid in handling the heavy transformer.) 


Position amplifier so its right edge extends 2 to 3 inches 

over edoe of table, exposing the two outer transformer mounting 
holess install 2 bolts with washers provided (from below cabi- 
net) but do not tigh ten. Tip amplifier up onto its left end 
and install two remaining bolts. Check to insure that all four 
sides of transformer are clear of nearby surfaces, then tight en 
all four mounting bolts securely. 


Check the mating 12-pin connectors for proper pin orisntation 
and push them fully together. SLIDE THE HEAVY INSULATED SLEEV-~ 
ING OVER THE JUNCTION SO THAT BOTH CONNECTORS AND THEIR CABLE © 
CLAMPS ARE FULLY COVERED. Gently work the two red “Q-C" con- 
nectors from transformer onto the two angled mating “Q-C" tabs 
at the rear of the high voltage circuit board ( just in front 

of transformer. DO NOT STRESS CAPACITOR STUDS SUPPORTING BOARDS: 


Re=mount interlock as before; close cover fully and replace 
the two screws which secure it to rear panel. 
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203 ELECTRICAL INSTALLATION: Unless otherwise specified, the 
amplifier is shipped wired for operation from a standard 
220 to 250 volt, 3-wire-with-neutral, single phase power 
source of 50 to 60 Hz. The green wire in the power cable 
must be connected to the source neutral wire. (120-N-120V) 


Service wiring of #12 gauge copper or equivalent, provided 
with 15 or 20 ampere fuses, is adequate, TO OPERATE WITH 
ANY POWER SOURCE NOT AS DESCRIBED, CONTACT THE FACTORY. 


RF OUTPUT = DO NOT OPERATE THE AMPLIFIER AT ANY TIME WITHOUT 
A PROPERLY IMPEDANCE-MATCHED LOAD CONNECTED TO THIS RECEPTACLE. 
Use a standard PL-259 type ("UHF") plug and RG-8/U coax. 


RF_INPUT = Connectthis jack to the RF output of exciter or 
transceiver using RG-58/U cable and an “RCA phono" type plug. 

With amplifier in the receive condition, in STANDBY, or OFF, 

the exciter/transceiver is connected thr ough to the load, 

as required for normal receive antenna connection (or “bare- 

foot" exciter operation) by all popular exciters and transceivers. 


RLY = An external short must be connected across this jack on 
transmit in order to actuate the internal changeover relays. 
Use a standard “phono” type patch cable, which will normally 
plug directly into a corresponding "relay" jack on the trans- 
ceiver/exciter providing a contact closure on transmit only. — 


ALC =- A negative-going ALC voltage is available at this jack 
for use with transceivers/exciters equipped with external ALC 
input jacks. Use a standard “phono” patch cable. See sections 
3e2 and 3.6 for additional information. 


AUX =- Plus 24 volts dec is available at this jack to power 
low-current-drain accessories, such as an optional electronic 
T/R switch, designed for use with the ALPHA 374 or ALPHA 274. 


FUSES = Use only 10 ampere, 250 volt ceramic body fuses, Buss 
type ABC or Littlefuse type 3AB. Standard glass fuses may 
cause amplifier damage. Blowing of one or both fuses generally 
signifies either (1) excessive average plate power input or 
(2) a fault in the high voltage power supply. T0 AVOID POSSIBLE 
EQUIPMENT DAMAGE, DO NOT REPLACE BLOWN FUSE(S) UNTIL SOURCE OF 
TROUBLE IS LOCATED AND CORRECTED. (See section 3.5 for addi- 
tional information on fuses and protective circuits.) 
*Changse to 20 ampere fuses for 120 volt operation. 
CAUTIONS Do not physically locate the amplifier so that normal 
air intake or exhaust air flow is obstructed; keap it at least six 
inches in front of walls, draperies, etc. 


WARNING: DO NOT APPLY A-C POWER TO THE AMPLIFIER WITH COVER OPENS 
SERIOUS POWER SUPPLY DAMAGE NOT COVERED UNDER WARRANTY 
MAY RESULT. (See section 3.5 for additional information. ) 
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3.1 CONTROL FUNCTIONS: 


ON-OFF = Momentarily lifting the switch toggle applies a-c 
power to the amplifier (internals relays close and fan 
starts); when the electronically-controlled warm-up time 
delay of approximately 60 seconds is complete, the meter 
face will light up indicating “amplifier ready.” Depressing 
the ON-OFF toggle momentarily will remove all a-c power. 


- OPERATE-STANDBY - In STANDBY amplifier T/R relays are locked 
in the receive position; antenna is internally "fed-through” 
back to the RF INPUT jack, permitting normal exciter/trans-= 
ceiver operation without the amplifier. Im OPERATE the ampli- 
fier T/R relays are controlled by the external RLY line. The 
OPERATE=STANDBY switch also may be used to reset a grid 
evercurrent relay latch-out condition (see section 3.5). 


SSB-CW/TUNE = In the CW/TUNE (down) position, operating condi- 
tions are proper for continuous carrier or low power operation 
(up to 1.2 KW input) of the ALPHA 374, or for manual tune-up. 
Maximum efficiency at power inputs of 1 KW or less will neatly 
always be achieved in this position, particularly in bandpass 
operation. Im the SSB position, operating conditions are 
optimum for single sideband operation at up to 3 KW PEP input. 


METER SELECT - Pushbuttons select the parameter to be dis- 
played by the panel meter, as follows: 

GRID - Total grid current; .15 ampere (150 ma) full scale. 

PLATE - Total plate current; 1.5 amperes full scale. 

HV = Plate voltage; 3 KV (3000 volts) full scale. 

PEP = Approximate repetitive peak d-c power input under 
voice modulation; isolated high peaks are absorbed, to 
provide a useful indication of “effective” PEP input. 3 KW. 

FWD - Forward (incident) rf power; under voice modulation 
meter indicates approximate repetitive ak envelope 
power (PEP) rf output; 2 KW full scale aa meter scale). 

REFL = Reflected (reverse) rf power; 200 watts full scale. 


GRID CURRENT = Green and red light-emitting diodes (LED’s) 
provide instantaneous visual monitoring of excitation levels 
NORMAL (green) = Begins to glow at approximately 90 ma grid — 


current, the minimum level normally needed for good efficiency. 


EXCESSIVE (red) = Begins to glow dimly as grid current 
approaches the high end of its linear operating range(and 
ALC threshold) <= typically at about 100 to 130 ma dec. 


Severely excessive excitation (grid current above 150 ma) 

will latch the grid overcurrent protective relay, locking the 
amplifier relays in the receive mode and steadily illuminating 
the red EXCESSIVE GRID CURRENT LED even after excitation is 
reduced or removed. Relay is reset by momentarily switching 
the exciter to receive (release VOX or PTT) orthe amplifier 

to STANDBY. Correct the exciter output level before resuming 
transmission. 
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BAND - Sets operating frequency ranoe of amplifier and, in 


the ALPHA 374, selects BANDPASS or MANUAL tune-load mode. 
Functions as a convent ional bandswitch in the ALPHA 274, 


With ALPHA 374 set to the wider index mark on a given band, 
internally pre-set bandpass filters are connected for that 
band and the front panel manual TUNE and LOAD controls Reve 
no effect. The narrower band index marks correspond te the 
manual tuning mode, switching in those front panel controls. 
NOTE: The position marked "10 LO” is intended for bandpass 
operation from 28 to 29 MHz, "10 HI" for 29 to 29.7 MHz. 


TUNE - In the ALPHA 274 and on the MANUAL bandswitch positions 
of the ALPHA 374, this knob controls plate tuning of the pie-t 
output metwork. Minimum capacitance occurs at scale "0." 


LOAD = Controls the degree of (manual) plate loading. Under 
most load conditions minimum loading occurs at maximum capaci- 
tance, scale "0." This relationship may reverse on the two 
lowest frequency ranges (80 and 40 meters) with certain loads. 


INITIAL AMPLIFIER ADJUSTMENT: It is absolutely essential that 
any linear amplifier be properly loaded, tuned, and driven in 
order for it to deliver normal power output with Low distortion 
and without the danger of internal damage. 


Loading, tuning, and drive levels are always inter-depandent; 
by far the most conclusive way to confirm and maintain safe 
and correct operating conditions is through continuous use of 
an in-line monitoring oscilloscope. Such an instrument is 
simple to use and provides at-a-glance indication of normal 
(or abnormal) overall amplifier operation. 


In any case it is extremely important tha t operating preced- 
ures outlined in this manual be faithfully followed, especially 
so if a monitoring oscilloscope is not used regularly. Damage 
resulting from abuse and/or abnormal operation, whether 
inadvertent or intentional, is not covered under warranty. 


At least 80% of all equipment “problems” and damage result 


directiy from the user's failure to read, understand, and 
Pollow aaste operating instructions: 
PRELIMINARY CHECKS ~ Before attempting to operate the ALPHA 

4 or ALPHA 274 on any particular frequency, certain imporant 
conditions must be met for safe and proper performances 

(1) For manually-tuned operation the load SWR must not exceed 
approximately 2:1, as indicated by a ratio of forward 


—sogf power (FWD) to reflected rf power (REFL) of 1031 or 


a more. Although the amplifier rf wattmeter accuracy is 
degraded at forward power levels less than 500 watts, 
a preliminary safe-SWR check may be made by feeding 
full exciter carrier output through the (turned OFF ) 
amplifier to the antenna and noting the meter deflections 
for FWD and REFL. Because of the 10:1 difference in 
meter scale factor, a REFL needle deflection Oe area ee 
then the FWD deflection indicates an approximate FWD/REFL 


( 


- 


. 


i aw, 
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oe 


of 10:1 or more, safe for manual operation. 

(2) For ALPHA 374 BANDPASS operation the load SWR should 
not exceed 1.5:1; a FWDO-to-REFL power ratio of at least 
25:1 satisfies this requirement. This check should be 

4 made with a FWD power of 500 watts, normally achieved 
by manually adjusting the amplifier for 1 KW dec CW 
input (as described in section 3.2 below) and then 
touching-up exciter output as necessary to set the FWD 
power reading at 500 watts (.5 on red scale), A load 
SWR acceptable for ALPHA 374 BANDPASS operation is 
indicated if the corresponding REFL reading is no 
greater than about 20 watts, or mid-way between 0.1 
and 0.5 on the red meter scale. 

(3) If the maximum exciter or transceiver output is in the 
range of about 50 to 140 watts, little difficulty should 
be experienced in satting the proper drive level ta the 
amplifier. The use of ALC may be convenient. With 
transceivers in the 150 watts-and-up output class it is 
extremely desirable that ALC feedback and/er other 
suitable measures be employed to prevent severe overdrive. 
(See section 3.6 for specific suggestions.) The maximum 
exciter output is approximately the FWD rf power reading 
noted in preliminary check (1) above; a reading of 0.1 
on the red scale corresponds to 100 watts FWD power. 


MANUAL TUNE=-}UP = This procedure applies to manual tune-up of 
both the ALPHA 374 and ALPHA 274. Since the ALPHA 374's band- 
pass filters are designed to provid e optimum efficiency when 
operating on high power SSB (2 to 3 KW PEP input) into a matched 
50 ohm resistive load within the amateur bands, some improvement 
in power output and efficiency may frequently be achieved by 
MANUAL tuning when these conditions do not all exist. For 
example, if it is desired to run one kilowatt d-c power input 

on CW, FSK, or SSTV, or into a mismatched antenna, or on an 
out-of-band MARS frequency, the ALPHA 374 will probably deliver 
somewhat greater power output when carefully tuned and loaded 
manually, as compared with BANDPASS operation. The following 
tune-up procedure has been found to produce excellent results: 


(3.2.1 Set amplifier switches to STANDBY and CW/TUNE; apply 
a-c power (listen for relay closures and fan start. 

3.2.2 Set BAND, TUNE, @nd LOAD controls in accordance with 
the INITIAL CONTROL SETTINGS (Table I below) for the 
frequency band to be used. 


TABLE I = ALPHA 374/274 INITIAL CONTROL SETTINGS 


BAND (MANUAL) TEST.FREQ. = TUNE LOAD 
BO 3.75 MHz 4 6 
4B pew 7.15 4 3 
20 14,20 1 7 
15 oue20 1 8 
10 28.50 1 9 
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Tune up exciter or transceiver in accordance with 
its manufacturer's instructions (with amplifier in 
STANDBY, the exciter output feeds through directly 
to the load). 


Return exciter rf output control to zero and the 
exciter to the receive condition. 


If amplifier meter scale is illuminated, indicating 
"ready," press PLATE meter button and switch to the 
OPERATE condition. 

Switch exciter to transmit an unmodulated carrier 
(ieee, CW, LOCK KEY, or TUNE mode); very slowl 
increase exciter power output from zero. Amplifier 
plate current should rise abruptly to 100 ma or more 
at very low drive level (0.1 watt), then continue to 
increase steadily as the axcitation power rises. 
STOP INCREASING EXCITER OUTPUT when amplifier plate 
current reaches 0.5 ampere (top, black meter scale). 
Press FWD meter button. Carefully adjust first LOAD, 


then TUNE controls for maximum FWD meter indication; 


repeat until no further increase in output is seen. 
Press PLATE button and note plate current. In TABLE 
Ifa or IIb below, as appropriate, note the TUNE=-UP 
PLATE CURRENT desired for intended mode of operation. 


TABLE Ila = ALPHA 374 TUNING/OPERATING PARAMETERS (& °274 w/PK1) 
EMISSION & MODE TUNEUP PLT TYPICAL MAX, METER READINGS ORIVE 
PEAK INPUT SWITCH _CURRENT ~ PLATE* PEP*®  FWD* PWR 

CW/FSK@ 1KwW CW  .70=.90 A 07-28 ae 05-67 50w 
SSB @ 2-3KW SSB .80-1.0 A 04-66 16222464 .5-1.5 80-100 
TABLE IIb = ALPHA 274 TUNING/OPERATING PARAMETERS 
Cw @1 KW cw 75 A 075 1.0 or) 50-100 
FSK/SSTV@700W Cw 250 A 250 4 03-65 35-70 
FSK/SSTV@ 1KW SSB 240 A 250 1.0 0507 35=70 
SSB @ 2 KW SSB 075 A 03-65 08-1.6 .4=-1.2 80-100 
* NOTE: Peak meter indications during voice crests on SSB 


are extremely dependent upon voice and exciter characteris- 


tics, 


as well as whether ALC or more elaborate forms of 


speech processing are employed. The PEP and FWD meter 
functions indicate approximate values of d-c input power 


and rf output power averaged over words and phrases, not 
true instantaneous peak values. 
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3e2e8 Unless the actual plate current observed in step 
302-7 above was within one scale division of the 
desired TUNE-UP PLATE CURRENT from the table, adjust 
exciter power output very Slightly in whichever direc- 
tion moves amplifier plate current toward the TUNE-UP 
desired value. Repeat steps 3.2.6 through 3.2.8 until 
observed plate current is within one scale division of 
the desired value. Return exciter to receive. 


3065 FINAL ADJUSTMENTS, MANUAL TUNING: At completion of step 3.2.8 
the amplifier is very close to proper adjustment for the 
desired type of aperation. The final “touch-up” adjustments 
described hereafter consist simply of trimming the excitation 
level (and possibly TUNE and LOAD controls in the case of CW, 
FSK, and SSTV operation) to secure peak performance at the 

exact power input desired. 


Determining D-c Power Input = Average d-c power input (in watts) 
is simply the produc t oF amplifier plate current (amperes) 
multiplied by the plate voltage (volts). In carrier modes such 
as CW, FSK, and SSTV the values of voltage and current may 

be read directly from the meter under key=-down conditions. On 
single sideband voice, the average d-c power input (as defined 
by FCC rules) is approximately the product of the highest peak 


reading of the plate current meter on voice peaks times the 
earraepondien (minimum) HV indication, which also occurs on oO 
voice peaks. 

Typical combinations for 1 kilowatt d-c carrier input are 
approximately (.75 amperes) X (1320 volts) = 990 watts, OR 
(245 amperes) X (2150 volts) = 970 watts. Typical meter 


readings on crests of SSB voice modulation are (.45 amperes) 
X (2150 volts) = 970 watts average dec input. 


3e3e1 SSB = MEDIUM POWER After completing tune-up threugh 
step 3.260, leave amplifier in the CW/TUNE position, 
switch exciter to SSB operation, and very slowly 
increase mike gain (or other rf output control) until 
the highest PLATE current meter indications with voice 
modulation reach the smaller of either (1) the highest 
normal value shown in applicable TABLE IIa or IIb, OR 
(2) the plate current value corresponding to the maxi- 
mum average d-c power input desired, OR until the 
highest GRID meter indications reach the maximumlevels 
shown in the appropriate table II. 


In all normal SSB operation the green “NORMAL" LED should 
flicker frequently during modulation, signifying adaquats 
excitation for reasonably efficient amplifier operation. 
The red “EXCESSIVE” LED will flicker intermittently during 
normal operation as well, but constant bright flashine 
accompanied by frequent GRID current meter excursions above 
005 ampere (50 ma) indicates overdrive leading to excessive 
distortion. When ALC is used, dim illumination of the red 
LED indicates the enset of ALC action (ALC thr _eshold). 
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SSB = HIGH POWER For SSB power input above about 


1 to 1.2 KW PEP, the amplifier should be placed in 


the SSB position of the SSB-CW/TUNE switch after 
initial tune-up. Final adjustment is otherwise 
exactly as in 3.3.1 above, taking care to select 
the proper value of desired maximum plate current. 


WARNINGS ALWAYS REMOVE EXCITATION COMPLETELY BEFORE 
OPERATING THE SSB-CW/TUNE, STANDBY-OPERATE, OR BAND 
SWITCHES. SEVER MPLIFIER DAMAGE MAY HE RWI OCCUR. 


CW-FSK=-SSTV The procedure given in step 3.3.1 is 

also applicable to final adjustment for carrier modes 
of operation such as CW, FSK, and SSTV. Since these 
modes do not require maximum amplifier linearity, 
however, some additional efficiency and power output 
may often be achieved by increasing excitation and grid 
current beyond the point of optimum linearity. 


Upon completion of 3.3.1, increase excitation by a 

very small increment; if PLATE current increases beyond 
the desired operating value, hae the LOAD control to 
return it nearly (but not quite) to that level, then 
carefully adjust TUNE control for minimum plate current. 
Check GRID current; if still less than .13-.15 ampere 

(.1 ampere for ALPHA 274), repeat procedure until the 
desired value of PLATE current is achieved simultaneously 
with such level of GRID current. FWD rf power output 
should be slightly greater than at conclusion of 3.3.1. 


SLOW SCAN TV INTERSPERSED WITH VOICE SSB In general 
the amplifier should be adjusted in accordance with 
3.3.1 (and 3.3.3 if desired) with the video signal 
applied to the exciter. When audio (voice) signals 

are to be transmitted, it is only necessary to adjust 
mike gain as required to avoid overdrive as evidenced 
by heavy, bright flashing of the RED LED and GRID meter 
excursions much beyond .05 ampere. 


If maximum power voice is desired, REMOVE ALL VIDEO 

AND AUDIO SIGNALS OR RETURN EXCITER MOMENTARILY TO THE 
RECEIVE CONDITION, switch amplifier to SSB mode, then 
adjust mike gain (or other rf output control) for normal 
excitation level as in 3.3.2. BEFORE RETURNING TO VIDEO 
SIGNAL, REMOVE EXCITATION AND SWITCH AMPLIFIER BACK TO 
THE CW/TUNE MODE. 


The amplifier may also be initially adjusted for normal 
SSB voice operation at about 2 KW PEP input in the SSB 
mode and left in that mode for video transmission 
PROVIDED THAT EXCITATTON IS ADJUSTED SO THAT THE POWER 
INPUT WITH PICTURE DOES NOT EXCEED ONE KILOWATT D-C. 
This procedure will normally produce less picture power 
output (and higher plate dissipation) than proper SSTV 
video operation in the CW/TUNE amplifier mode. 
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324 FINAL ADJUSTMENTS, ALPHA 374 BANDPASS MODE ONLY: The preliminary 
checks described in saction 3.2 (page 3c) must be performed to 
determine that load SWR is no greater than about 1.5:1, and 
therefow suitable for BANDPASS operation. Highest efficiency, 
however, will result if load SWR is 1.3:1 or less (2% REFL pwr). 

30461 Set BAND switch to the broader index line for the ama- 
teur band desired; use “10 LO” for 28-29 MHz, "10 HI* 
for 29-29.7 MHz. Set the SSB-CW/TUNE toggle switch to 
the appropriate position from TABLE IIa. Push PLATE. 

3.4.2 With exciter/transceiver set up for the desired mode of 
operation, very slowly increase exciter output from 
zero (with normal modulation applied if SS8 or SSTV) 
until either (1) the PLATE meter reaches the maximum 
indication desired for normal operation OR (2) the 
PLATE OR GRIO meter maximum indication reaches the 
maximum value listed in TABLE Ila (excessive peak grid 
current will also be indic ated by heavy, bright flash- 
ing of the red LED indicator). On CW, FSK, or SSTV, 
excitation may be increased until grid current reaches 
012 to .15 amperes maximum (bright illumination of the 
red LED), provided the maximum acceptable or desired 
plate current is not exceeded. 

30463 On SSB voice the final exciter output setting should 
be such that with normal voice modulation the highest 
PLATE meter deflections do not frequently exceed the 
maximum value determined by legal or rating considera- 
tions, and GRID meter peak deflections do not exceed 

| approximately .05 amperes (red LED not brightly flashing). 

304.4. Press FWD button and note highest meter reading on 
the red 0-2 KW scale under sustained, normal modulation. 
This reading, when transmitting CW (key-down), FSK, or 
SSTV should approximate at least 50% of the d=-c power 
input calculated by multiplying dec plate current times 
plate voltage (see 3.3). On SSB voice, note the highest 
meter reading with PEP button depressed, under sustained 
modulation; the highest FWD power indication should 
approximate at least 50% of the highest PEP indication 
with a well-matched load, or at least 40% otherwise. 

3.4.8 In normal amateur (U.S.) “maximum legal power” SSB 
voice operation, approximate maximum meter readings 
on modulation peaks will be PLATE 0.4-0.5 amperes, 

GRID .03-.06 amperes, PEP 1.2-2.0 KIN, and FWD 0,.5- 
162 KW. IF ANY READING DIFFERS SUBSTANTIALLY FROM 
THESE FIGURES, AND ESPECIALLY IF GRID CURRENT IS MUCH 
HIGHER OR FWD POWER LOWER, CAREFULLY RE#CHECK THE LOAD 
SWR AND ALL ADJUSTMENTS. 

324.6 Continuous monitoring of amplifier performance with an 
in-line rf oscilloscope = particularly in the case of 
BANDPASS ALPHA 374 operation with a moderately mis-~ 
matched load.- permits precise adjustment for optimum 
performance (maximum output, minimum distortion) to be 
accomplished very quickly and easily even while voice 
transmissions are beina made. The utility of such a 
monitoring ‘scope is great and can hardly be exaggerated. 
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OVERLOAD PROTECTIVE FUNCTIONS: 

365.1 GRID OVERCURRENT RELAY =- If amplifier orid current 
substantially exceeds normal maximum values, the grid 
relay automatically latches the internal T/R relay 
circuits in the receive condition. This occurrence 
is indicated by bright illumination of the red EXCESSIVE 
GRID CURRENT LED, even after excitation is reduced or 
removed. The grid relay is reset and normal operation 
restored by momentarily returning either the exciter to 
receive (release PTT or VOX) or the amplifier to STANDBY. 
CORRECT THE CAUSE OF EXCESSIVE GRID CURRENT BEFORE 
RESUMING OPERATION, 

3e5e2 PLATE OVERCURRENT RELAY = The plate relay is actuated 
if dec plate current exceeds the normal peak value, 
which may occur as a result of overly-heavy amplifier 
loading or load mismatch, overdrive, or a fault in the 
HV or plate circuits external to the power supply. 

Plate overcurrent actuation is equivalent to pressing 
the OFF power switch; all a-c power is removed. BEFORE 
RESTORING POWER BY OPERATING THE ON POWER SWITCH, SET 
THE OPERATE-STANDBY SWITCH TO STANDBY. Correct the 
cause of excessive plate current before resuming opera- 
tion. Allow tubes to reach operating temperature for 
at least 10-15 seconds after restoring power, and be 
certain that excitation is removed, before switching 
the amplifier back to OPERATE. 

32563 PRIMARY LINE FUSES = As described in section 2.3, the 
blowing of one or both fuses gene rally indicates either 
(1) excessive average d-c plate input over a period of 
several seconds or longer (e.g., carrier operation at 
2¢ KW for more than 1-2 seconds) or (2) a fault in the 
transformer or high voltage power supply. UNLESS IT IS 
KNOWN THAT FUSE FAILURE WAS DUE TO TEMPORARILY-EXCESSIVE 
POWER INPUT, DO NOT REPLACE FUSES AND APPLY A-C POWER 
UNTIL THE PROBLEM HAS BEEN DETERMINED AND CORRECTED: 

TO DO OTHERWISE MAY RESULT IN DESTRUCTION OF TRANSFORMER, 
HV RECTIFIERS, STEP=START CIRCUITS, OR GTHER COMPONENTS. 


CAUTIONS THE HIGH VOLTAGE SHORTING “CROWBAR” SWITCH LOCATED ON 


THE HV RECTIFIER BOARD PLACES A LOW-RESISTANCE SHORT ACROSS 
THE HIGH VOLTAGE SUPPLY WHENEVER THE COVER IS OPEN UNLESS 
THE CROWBAR IS MECHANICALLY DISABLED. ALSO, THE AMPLIFIER 
TUBES DO-NOT RECEIVE COOLING AIR WHEN COVER IS OPEN. ODO NOT 
APPLY A-C_ POWER TO THE AMPLIFIER WITH THE TOP COVER OPENS 


REDUCING EXCITER POWER OUTPUT: If the exciter or transceiver 


used to drive the ALPHA 374 or ALPHA 274 amplifier is capable 


of substantially greater power output than the 100 watts nomi- 
nally required for full-power SSB, some difficulty may be 
experienced in avoiding occasional overdrive due to exciter 
output “spikes.” This problem may be avoided by taking any of 
several steps to effectively limit exciter peak output. 
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ALC CONTROL ALPHA 374 and 274 amplifiers provide negative= 
going ALC control voltage from a low-impedance source. 
Threshold is automatically established by amplifier grid 
current, as indicated by initial illumination of the red 
LED, Maximum ALC output is approximately -10 to -15 volts. 
ALC alone will normally provede smooth protection against 
overdrive when used with exciters with no more than twice 
the required power output capability. If resultant ALC 
action is excessive with higher-powered exciters, other 
techniques may be employed with, or instead of, ALC. 
REDUCED EXCITER OUTPUT LOADING Exciter output may be 
reduced by perhaps 10-30%, without significantly affect- 
ing other operation, by the simple expsdient of loading 
the power stage less heavily during tune-up. €£.G., if 
normally-specified “tune-up” plate current is 240 ma, 
loading only to 180-200 ma will typically reduce peak 
output by 20% or so, This technique obviously is not 
applicable to exciters with broadband or otherwise fixed 
output circuits. 

REDUCING EXCITER OUTPUT=STAGE VOLTAGES The peak output 
capability of a vacuum-tube (tetrode or pentode) exciter 
output stage may often be reduced very sasily by lowering 
the d-c screen voltage. A switch can be incor porated 
for easily restoring normal operation, if desired. It 
may also sometimes be practical to reduce the peak output 
of a transistor r-f driver stage by lowering its collector 
supply voltage; this should not be attempted, however, 

by anyone lacking thorough knowledge of the equipment and 
means of establishing satisfactory operation afterwards. 
RF ENVELOPE CLIPPING In addition to providing a useful 
increase in “talk-power," a well-designed and properly 
adjusted rf clipper also can be used to establish the 
maximum available peak output power. If a transmit gain 
control exists - or can be installed - between the rf 
clipper output and the exciter final stage, it will be 
effective in controlling peak exciter output. If T/R 
switching or other transients by-pass the clipper, 
however, overdrive problems may nevertheless result. 

RF DISSIPATIVE ATTENUATOR PADS A resistive attenuator 
may be installed in the exciter output (amplifier input) 
coaxial line to absorb any desired percentage of the 
incident power. This procedure is straightforward except 
that it usually introduces a receiving complication: 
since most modern transceivers and receiver-exciter 
combinations are fed receive input signals from the 
antenna via the transmitting rf output connector, a pad 
in the excitation-output line will correspondingly 
attenuate all received signals unless means are arranged 
to remove the attenuator from the line on receive. 
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SECTION 4 = MAINTENANCE AND TROUBLESHOOTING 


ROUTINE MAINTENANCE: Your ALPHA amplifier should be inspected 
at reqular intervals and cleaned as necessary to prevent 
accumulation of dust and dirt. Any accumulation should be 
loosened with a soft brush and carefully removed with a 
vacuum cleaner. Particular attention should be given to 

high voltage and cooling airflow areas, including the high 
voltage receitifer board CB1, plate blocking capacitors 

C12 and C13, bypasses C14 and C15, the power transformer, 
blower, and the air intake and exhaust screens. 


An occasional check should also be made to insure that cooling 
airflow is. normal. With the palm of the hand held about 4 to 

5 inches from the exhaust port, cool airflow should be felt 
within 30 seconds to one minute after initial amplifier turn-on. 
After an extended transmission, exhaust air should not be so 
hot as to prevent holding the hand 3 to 4 inches from the 
exhaust port for at least 5 seconds. Blower speed depends 

to some extent on a-c line voltage; if cooling appears to be 
marginal or inadequate, or if blower noise is excessive, con= 
tact the factory for information on adjusting blower speed. 


ADJUSTMENT AND ALIGNMENT: 


ALC THRESHOLD = The level of grid current at which ALC 

output begins to rise ("ALC threshold") is controlled by 

the value of R219 on control circuit board CB2. This value 
is factory set for normal operation into a matched load, 

but may be changed if necessary to satisfy a different set 

of operating conditions. This is best accomplished with the 
aid of an in-line monitoring oscilloscope, under actual 
operating conditions with ALC feedback in use. NOTE: Some 
models employ a predetermined value fixed resistor at R219, 
while others use a trimmer potentiometer. DO NOT IN ANY CASE 


OPERATE THE AMPLIFIER Be eCey Pay RES OR SERIOUS 
DAMAGE TO TUBES OR POWER SUPPLY MAY RE H 

BANDPASS FILTER ALIGNMENT =- The bandpass output filters for 
the amateur 80 through 10 meter bands are factory aligned for 
optimum high power SSB operation into a matche d 50 ohm load. 
No readjustment should be attempted without first contacting 
the factory for information relative to providing the special 
cooling required to avoid tube damage during adjustment, as 


well as relative to access to adjustments and the actual aligne- 
ment procedure itself. 


TROUBLESHOOTING = Any technician familiar with high power 


vacuum tube linear amplifier techniques, as well as with basic 
solid state discrete devices, should encounter little diffi- 
culty maintaining and servicing ALPHA series linears. Circuit 
Operation is described in SECTION 5S. The following chart lists 
several possible problem areas and suggests probable causes and 
corrective actions. 


recent 
\ ae y, } ue 
; Cont we 
Mes 
om } 
ow) 
i 7 Xe 
j fog 1 Ry 
s ig fe a 
a c, ) na ae my % 
. a ee ae am 
; et aN. ie; PA sai 
wee & fi eg 
SGP etch A ehvo a tes 4g Lei: ana ake Sue by 


teat Gon seus oT, xe “RRL iit ie Y rae, ‘ 
ny ‘ioe Paks ‘e BGittns ‘ytd 1s 4 € » Pde, bag bil Fy, hy omkta recuse 
2 SER ewe ety ‘ivtee eo nce cee ps SB yaw pipe ies 
“Ae tie i Teele NOL sons je Bat See a tariewe S: HUTS 
(LS Te St ares ocd bs a oie i herd &: = wea glee. ee 
otiuehm oo identd. ately. BO ie pest feces wey. Pe: 
vie Yanwys. ~ eunhe ott ga UAB Oe eed 1 ee eee ory 
Shy peers a Baer io « Age teeee oil oh ane Hag or a teeehy 


~ Re © OD eae bon RLS © weer Moerly: na bemoan, he 
Loe hdd nome old Ye elag. of + Agee koe sg a wel yaiee aes 
ed Divete «tite ke heme, rane $e 1. RR eco 4” ae mw rL. Bg 
| Oh be as Mee hinte sgt ebheses ell sie” 
' ef Son there + i4 ie sol ea bee - Been ody =e as Me. 
aa AS Gaeta nd) AE eae iets BF tetas Ley 3 ae: et gx tan 
S Beye pe Pe pee wSee £ [2S rir. a4 ae we fe ats 


T ace +e nce co 4 ahd La: er a $: ay et ABLE oe ee 


, cei ae OR Te Oe. ps as ae aa ee ie 
or : gents res Ae Ree: ote pat Bas aiciciel Bae Reieccs 


eae x ed ibd the F [ . . +a fie 4 


. He othe 3S epg wks . bd tay: Ri wt - ered ay 
bs S86 UML urea Pak”). Cee ie Caen ce ie 
SP heed Slaptta {es doo wets CPR Fe, Mulnee pel 
. eis g: i Pushes iy ayaa Thane son ei ree Le Wk 
fay SAGES Tis ew. Oar hee ae vi Seas ped ARs porta, ea. ApS. Fark 
Ty ee \ ae a ee ee er 1a S15 BTA. ee Beet My OL oe, es gr ae - “9 ad 
x (eita® (eho, eagwett S. PENS Ric: wnt fad Het hee rs 

SR fT sg eee tsndiven? ie? figle sagsathond PRL ote 

GELim ee lees Nev doeyley sendeetehara we alien. > aa 
eA uk, WE Aten O98 es omm, rhe: pacniyy, ewan aceite pao 8 ; 
Shs 26 A a a Te a see A oy Jess ae mie 

Ce 


Pie ad a: ¢ pig + ne ¥ 
eae. ‘4 pe ay iW ie hd nen 


5) enestl’ *ouiue) seamhaed et ~ 
ny geht 1 Ny R Sie: ae +e ey gg sora aetan. ae " 
eb mwOl mie OF i gals Say wo ea ee jarmat +3 twas 
ort fost rw F rk pt ai ao tqpuen bo &, ‘eat ANG ex “tad 

DGS: WEF stone yea od @ubse lee ROE Sees tn 
Fee vauet ) Po. Tub. 8 ee ih bios: ‘we ty 
to kam Bats eee il ae hessineie: aries hos 


a 
Sey 3 et 
ee 
ne 


oe aes ‘heed dds We rad thee 
tee tte ce tfew a6 ,eaupl 
md hb eitthi aesrupane Bive 
ALOR ES, . eeentt ‘eelaer ryce a 
ateti Poets: nivel ia pA we 
SPE, ae aes gets physic + Saas 


r 


4b 


TABLE III = TROUBLESHOOTING SUGGESTIONS 


ag Ra RE EE ES AEE IOP EE ORE BS ER BTL BBE RARER SCRE PORE PRE On oe TR RC Se 


SYMPTOMS PROBABLE CAUSE & CORRECTIVE ACTION 


1) Improper external a-c wiring, or 
external breakers or fuses open. 

2 Cover interlock S5 not closed. 
Transformer connectors P2-J2 not 

properly mated. 

4) Fuses F1-F2 blown due to excessive 
average plate power input, or short 

circuit in high voltage power sup- 

ply. Check C24, $101, T1, 0101-0104. 


Nothing at all happens 
when ON switch is 
| actuated (no fan, no 
HV indication). 


Fan operates but low or 
zero HV meter indication; 
meter does not light. 


23 Fuse F1 (only) blown ...see above. 
Plug-in board CB2 not properly in- 
stalled; defective +24 volt supply. 

Check +24 volt line at jack J6(AUX). 


1) Plate overload relay tripped by 
excessive power input. 

| 2) Momentary interruption of primary 

power. 

Actuate ON switch to restore power. 


During apparently normal 
| operation, all power is 
| suddently cut off from 

amplifier (no HV). Fuses 
are okay, primary a=c ok. 


Internal T/R relay fails 
to operate when transmit- 
ting; drive power feeds 
thru to load; HV normal 
and meter lamps lighted. 


1) No external relay (RLY) control 
switching provided, or defective 
cable or connectors. 
2} Amplifier switched to STANDBY mode. 
IF RED “EXCESSIVE” INDICATOR IS 
steadily lighted, grid overcurrent 
relay tripped. Reset by momentarily 
switching exciter to receive or 
amplifier to STANDBY, then back. 


Low power output on all 
bands in both MANUAL and 


Low primar y a-c line voltage. 
BANDPASS positions. 


1 
2) Inadequate drive power. 

“ Defective or damaged tube(s). 

4) Severe load mismatche due to shorted 
cable or lo-pass filter, etc., which 
affects all bands. 


1) Excessive load SWR; out-of-band opera- | 
tion or bandswitch set wrong ; defec- 
tive cable, lo-pass filter, antenna 

traps or tuner, fittings, etc. 

Bandpass output Puranas misaligned. | 


Low power output in 
i BANDPASS position only, 
| one or more bands. 


Red and/or green GRID 
CURRENT LED indicators 
light more frequently or 
more intensely (or less 
so) than normal. 


1) Excessive load SWR or defect in feed- 
line or matching system. 


Excessive drive power. 
Improper tune-up; excessive load SWR 
in BANDPASS operation. 

Damaged bias. switch or RF sensor. 


Distorted output signal. 
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SECTION 5S = THEORY OF OPERATION 


Se1 RF AMPLIFIER SECTION: Triode amplifier tubes v1 and V2 
(and V3 in ALPHA 374 and ALPHA 274 with PK=-1) are connected 
in a common grounded-grid configuration. Their indirectly- 
heated cathodes eliminate the need for customary filament 
isolation chokes. Operating and standby bias is applied 
as a positive voltage from cathode to grid (ground), via 
decoupling choke L1. Bias control circuitry is on circuit 
board CB2, described later. 


RF excitation is fed to the tube cathodes via T/R relay 
contacts K4a (and, in 3-tube units, broadband transformer 
T2. T2 is a ferrite-toroidal-core unit which matches. the 
3-tube cathode input impedance to the desired 50 ohm level.) 


With bandswitch S5 in any of the MANUAL positions, the plate 
tuning circuit is a pi-L network tuned by C26 (the manual 
TUNE control) and loaded by C32 (manual LOAD control). 


ALPHA 374 ONLY: With SS in any bandpass position, the manual 
tuning and loading controls C26 and C32 are replaced by 
fixed and factory preset capacitors C23-C25, C27-C31, C33, 
and C40. In combination with the corresponding coil taps, 
also selected by S5, these components constitute preset 
bandpass filters for each amateur band. Each transforms 

a nominal 50 ohmresistive load to the required plate load 
impedance. across the band, as well as suppressing the second 
and higher order harmonics in the output signal. . 


While the load impedance seen by the tube plates varies 
somewhat across the width of each band, with normal line 
voltage and a matched load the ALPHA 374 in BANDPASS posi- 
tions is generally capable of delivering at least 500 watts 
of carrier output (CW/TUNE mode) and 1000 watts of PEP SSB 
voice output (SSB mode) across each band. 


BOTH MODELS: CAUTION NOTE = The Eimac 8874 tubes are rated 
for a maximum plate current of 500 ma each under voice modu- 
lation conditions on SSB; the limit under key-down carrier 
conditions is 250 ma. To avoid possible tube damage, do not 
operate the ALPHA 374 or ALPHA 274 key=-down for more than 

2-3 seconds with plate current exceeding 300-350 ma per tube. 
Because of power supply and tube cathode characteristics, 
actual power output available under SS8 voice conditions may 
be significantly greater than that observed key-down. 


Toroidal coil T3 and associated components make up a conven- 
tional rf directional coupler; C41 provides a long decay 
time constant which permits the corresponding RF FWD WATTS 
scale to be calibrated in terms of approximate repetitive 
peak rf power. Thus a useful indication of RF output is 
provided under SSB voice conditions. 
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Diodes D7 and D8 and associated components constitute an 
rf excitation detector. With rf drive of approximately 
100 milliwatts, sufficient necative-qoing d-c is derived 
to actuate the electronic bias switch on circuit board 
Ce. 


5.2 POWER SUPPLY AND FRONT PANEL: Main power relay K1 is con- 


nected in a latching arrangement controlled by momentary 
ON-OFF switch S1. Step-start resistors R3 and R4 limit 

the initial inrush current (primarily due to charging of 

high voltage filter capacitor C24) when a-c power is applied. 
When the surge subsides after a few milliseconds, K2 closes 
and shorts out RS and R4, 


Relay K3, controlled by CW/STBY=SSB switch S2, selects 

primary taps on power transformer T1 to provide either 

high (2200 V mominal) or low (1400 V nominal) dec plate 
voltage. A third pole on K3 selects the proper tap to 
maintain filament voltage at 6.3. An additional low voltage 
center-tapped winding on T1 provides power to board CB2 which 
contains low voltage rectifiers and requlators, bias circuits, 
etc. 


High voltage a=-c from 71 is rectified by full wave bridge 
D101 through 0104 and filtered by oil filled capacitor C24, 
R101 through R105 provide a safety bleed-down of C24 when 
power is removed; 2106-2109 constitute a precision (1%) 
multiplier for HV metering via multimeter M1. (These recti- 
fiers and resistors are located on circuit board CB1, which 
is mounted directly atop the insulator studs of C24, 


Resistor R5 is a surge suppressor which limits the maximum 
possible momentary peak current which can flow as the result 
of any high voltage (8} to ground fault, and protective diode 
D4 provides a fault current retura path around the bias cir- 
cuits. In the event of such a high voltage to ground fault, 
the voltage drop across R5 is reduced by R110 and D105 to a 
maximum of 51 volts, suitable for actuation of the plate 
overcurrent relay located on CB2. 


Pushbutton switch S53 selects the circuit parameter to be 
displayed by multimeter ™1; when the PEP button is depressed, 
the second pole of switch S2 (CW/TUNE-SSB) establishes the 
appropriate meter scale factor. 


AUX jack J6 may be used as a convenient external test point 
for checking the +24 volt d-c line, as well as to supply a 
few milliamperes of current for operation of an external 
electronic T/R switch or other option. 


de os 
ee 
oA wi 
NG yo 
fe studivend- ednenvames bate kame © one BG<b 


i ne eee 
> Of6s ealkotor 6 Fo nobah Ve Aas sto 19eeeh ats bis | 
havires efio-> pala geeyl taper snpto! We etdew hee : i ibedbt 
‘breed PROTO Ae mere eure 7? wee ott ae , 


oar ; asteee 


eho of IN Yt ot aeag ddan ay bin 
yiasnenbaiee vol Teenie Shen 8p 77 Deny | 
simi 88 tre CR axtotetead Tantenge¥e wit et itwe “WS 

0 onkotsra ob: tub yfbigeantae) IneyEae dewsnt heidinkg ot $ , 
vbeliqas et. teen > 8. cadw (ASO 20 ti Seqmapaee tt Ria 
iecolo SH (whRooee 1 {ibn wet & talte. aebledue | ae vue fe deg 
| : ein iam? ‘baw fA tue etzorie be 


pr . 


ato el ee est Host Boe. Hee.. vated Pr atten sens ee cote 

Totsie wbivesd of fT Yerrelehees aeog nb some ee ent: 

“fi éiate gob (Lantaeney COREY: wok ae ¥ Centon i ORS) Ape. 
| od ped Rnd td ett esoa ies oe re fon be tris A genes fou 

gossiov wolf [anoltsibys AA (hee D8 eo stifey trverod PF ERS Irik Sac 

datdwy S60 Based) os wewean abating TT nde ats hades tsa a inoa” : _ 

etivortin #8he. - bah 3 elyger Sas Brox? 98m ae Was pee Yi obani hg 2 Bee 


, ; wie 


“ot yaw [lo togg beh ised | an ar mo dt aaa canst. j 

$89 co stseqed belli) tho yd werOstey tne ROTO Movewe pore 

r rere e: Ko) ‘Fe rode shewtd yiotee” He Lyvostg ‘Bute nocaete tOTR 

+ (PLY neteia eso ety te tenia A heey ~ SO TRE Gy evewet. ee ‘teneG. 

oe $5 Or pee Too Sra +a Fant sfon- 8 ety evitedeae wey, he welt qis Cow 

faite PED baeed. stogtio no peszenet #66 erofelent tos ably ey 
pars ite RD TO eure aod eluen, i ert? /PaSe, eHaete be hut 


OY” mom d em pad etiwtt ote yoneetqaue aprue: sgh ah afr nee oun a3 
tiveet ety at wolf? née aber 440 i Pree TD ARoC yaede initim “Ola On a 
gbort 34 iat + es) rhe TH hm 8 soils ey Sahn na) ages By viet F civ, ‘He ket: ye i 
<1to geld etd bnuota Weg ate®: goons aie my ts 
so fi8 Save x ign 4 scRdioy Aghd © dove 46 trave: ene wi. o BIE 
869 COTO baw OFT?’ Ve beoubed et Ba) aeagae Ger: @ fe ppb 
dtelo aii Fo nokisesoe 734 Re tapes Ble! yf ‘4 


Bei of ted coer dae ‘tudes ote edceren re eile 
sboseetheh et sodtud 939 ett asnw! gin fed ond Mose 
a4 veteili oie dete srashih vie 5 $2 dodiwe: to” 
ie vagtees efsse 


rk fee a 
for 


“datee ‘ans lenveres dreteunes, & 
yigave of ve {few Be, cant l Qab 
eeitieladl ag ae “ho fd stege a 

ae 


Sc 


5e3 CONTROL CIRCUIT BOARD CB2: Plug-in circuit board CB2 con- 
tains low voltage rectifiers and regulators, bias, grid 
and plate metering, warmup time delay, ALC, and overload 
monitoring and control circuitry. 


PLATE CURRENT METERING, PEP METERING, PLATE OVERCURRENT RELAY - 
Plate current (returning from tube cathodes to B-) flows 
through R201, R202, 0206, L201, and K201/R240. The voltage 
drop across R202 is isolated by D204 and used to meter dec 
plate current with a suitable multiplier resistor, R204. 

(Diode D205 provides a voltage drop to compensate for the 


drop across D204 (and D201 and D203).) 


The drop across R202 is also isolated by D203 and used to 
charge C202; combined with multiplier resistor R205, this 
provides a fasteattack-slow-decay siqnal proportional to 
peak plate current. With suitable choice of scale factor 
multiplier resistors R205 (SSB mode) and R205 plus R206 
(CW/TUNE mode) to compensate for nominal plate voltage, a 
useful meter indication of peak d-c power input is achieved. 
Because C202 cannot charge instantly to the full peak value 
of the voltage drop across R202, the meter does not respond 
to isolated signal peaks, but rather to repeated or sustained 
valuss of peak plate current. 


Capacitor C201 is charged via D201 to the value of voltage 
drop across R201 plus R202. Its discharge time constant is 
approximately 0.5 second. When the voltage across C201 de- 
cays to slightly less than that across C202 (approximately 
one half second after both are charged by a plate current 
peak), D202 goes into conduction and C202 discharges through 
R203 with a time constant of approximately one second. Prior 
to D202 conduction the discharge time constant of C202/R205 
is about 7 seconds, thus for approximately one-half second 
after a current peak occurs the PEP meter appears to “hang” 
at its peak value, then discharge rapidly when D202 begins 
to conduct. 


Resistor R240 is selected in production so that a steady 

or momentary crest of plate current of approximately 1.5 
amperes is sufficient to actuate the relay, K201. Contacts 
K201a then momentarily remove coil voltage from primary power 
relay K1, unlatching it and disconnecting all a-c power from 
the amplifier. As previously mentioned, zener diode D105 
protects K201 from extreme coil voltage surges in the event 
of a high voltage fault, while still permitting the overcur- 
rent relay to trip quickly and protect the amplifier. 


LOW VOLTAGE POWER SUPPLIES = Low voltage a-c from T1 is recti- 
fied by D217 and D219 to yield approximately 25 to 40 volts 
dec after filtering by C208. Regulated +24 vde is pr ovided 
by three-terminal monolithic voltage regulator IC1 (this 
voltage may drop to slightly less than 24 vde in the CW/TUNE 
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condition; normal operation is not affected in any way). 


D216 and D218 provide a negative d-c voltage which is filtered 
by C209 and requlated to -18 volts or less (for the ALC ampli- 
fier) by zener diode 0225. 


TIME DELAY AND "READY" CIRCUIT - At initial power turn-on, 
+24vdce becomes available at the output of regulator IC1. Voltage 
divider R235-R236 provides approximately +18 vde to supply time 
delay MOSFET Q209. Timing capacitor C211 charges through R238 
with a time constant of approximately 70 seconds; Q209 provides 
an extremely high impedance load which has negligible effect on 
timing, and drives the coil of delay relay K203 via D220 and 
R237. Approximately one minute after turn-on, this coil voltage 
reaches the pull-in level and contacts K203a close, latching 

the relay via R239 and D221. +24 vde is thus applied to the 
“ready" line via PCB pin 13, lighting the mater lamos and pro- 
viding power to the T/R relay and bias switching cir cuits via 
STANDBY-OPERATE switch S4. 


BIAS CIRCUITS - +24 wde from the regulator is applied to the 

tube cathodes via R207, cwttina off olate current. With S4 open 
(amplifier in STANDBY), no control voltages are applied to trans- 
istors Q201 through Q204 and all remain “off." When S4 is closed 
(OPERATE) but no external short is applied to the relay line via 
RLY jack J3, various operatinao voltages are applied to these 
transistors via pin 16, contacts K202a, and relay coil K4 between 
pins 17 and 18; all transistors are biased in such a way that 
Q202 and Q203 remain “off,” however, so that the full +24 volts 
bias remains on the tube cathodes. 


Placement of a short across RLY jack J3 to put the amplifier in 
the transmit condition drops voltage at pin 17 from +24 to zero, 
cutting off Q204; Q203 is thus driven to saturation by +24 volts 
from the "hot" side of the T/R relay line (pin 18) via R208. 
Under this condition, R207 and R209 operate as a voltage divider 
to reduce tube cathode bias (which is applied via D206 and pin 2) 
to a value of about 10-12 volts; this bias level maintains the 
tubes at plate current cutoff with low plate voltage in the 
CW/TUNE mode, but allow a small amount of plate current to flow 
in the higher-plate-voltage SSB mode. Biasing the tubes slightly 
into conduction under idling conditions in the SSB=-transmit con- 
dition prevents a threshold “switching” effect under very low 
drive signal conditions, yet results in extremely low power waste 
and heat dissipation with no signal. Exeellemt linearity is 
achieved on SSB by lowering tube bias further when an excitation 
signal is present. Negative d-c output from the rf excitation 
sensor in the rf amplifier section is applied to Q201 via pin 11; 
when drive power reaches about 100 milliwatts, Q201 is cut off 
Q202 switches fully on so that its collector voltage drops to 
very near zero. Tube operating bias is then only slightly greater 
than the 5.1 volt drop of zener D222. 
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Bias switch Q202 is arranged to function as a maximum grid 
current clamp, providing a measure of protection against 
severe over-excitation of the amplifier. Diodes 0207 thru 
D209 clamp the base of Q202 to a maximum level of +1.8 wdc. 
The primary grid current return path for the amplifier is 
via D222 and the collector-emitter of Q202, through R217 to 
ground (other resistors connected to the emitter are of much 
larger value than R217 and have negligible effect). As the 
IR drop across R217 due to grid current approaches one volt, 
with Q202*s base clamped to +1.8 volts, Q202 goes out of the 
saturated condition and its collector-emitter drop begins to 
rise, increasing the amplifier cathode bias. If amplifier 
excitation is increased sufficiently to drive grid current 
above about 175 to 200 ma, the collector voltage on Q202 
rises abruptly and any additional grid current returns to 
ground via D210, D223, R226, 0213, K202, and the external 
relay line via pin 17. Continued increase in excitation 

and grid current will actuate K202, closing the normally 
open contacts of K202a and latching the relay via D212. 

The latching voltage from K202a (N.0.) is also applied to 
Q208 (see discussion below), turning on the red EXCESSIVE 
LED indicator on the front panel. Actuation of K202 re- 
moves +24 vde from the T/R relay line at pin 18, latching 
the amplifier in the receive condition. The grid overcurrent 
relay (K202) may be reset to normal by (a) switching the 
amplifier momentarily to STANDBY which removes +24 volts 
from pin 16 or (b) momentarily returning the exciter to 
receive, thus opening the external relay line (disconnecting 
pin 17 from ground) and removing the ground return for coil 
K202. 


LEO DRIVERS (RED AND GREEN INDICATORS) - Bias switch Q202, 


as just described above, is designed to limit amplifier grid 
curr ent to about 200 ma, while the normal range of maximum 
operating grid current does not normally exceed 100-150 ma. 
The value of R217 is such that the drop across it reaches 
about 0.7 volts = sufficient to turn "on" Q205 - when grid 
current reaches the level at which reasonable amplifier 
efficiency is achieved. Typical values (which may, however, 
vary somewhat from amplifier to amplifier) are about 7 ohms 
for R217 and thus 100 ma grid current to turn on Q205. The 
collector current of Q205 flows through green (NORMAL) LED 
D6, so that the initial threshold of D6 illumination indicates 
grid current approaching an efficient "peak sig nal” level. 


Q208 controls the red (EXCESSIVE) LED indicator in identical 
fashion, except that voltage divider R219-R223 delays the 
transistors turn-on threshold so that red LED D5 lights at 

a higher grid current than does 06 initially. R219 is factory 
adjusted (or selected, if a fixed resistor) so that red LED 
(and ALC - see below) threshold occurs as amplifier grid cur- 
rent just approaches the area where linearity begins to deter- 
iorate, 


Lf Boy 


we : £ %. - 
; Pu . 
\ ¢: 
eS v ; ¥ 
‘ ! C on i ay % 
ee . / _ ? is 
Ly aeay | ae: 
2 bo : * 
" 7. ty 2 
ale ¥ 
“a8 
DME 


i nic eee Ty ee * 
~e e 5 


Fath oo be oneite: et igdst 


ptves im “8 Bri ivoig .omets 
‘yay a art dmb. BIED x ee 
sy 8 ixem 8 02 } $0) So ep ed od 1 
} vei Sitlams @f% 207 aveqoamutes is biz yxsud 
oF Aed-. S080 Ie Teddh a iw r.ofaetfoo ott bases 
a 4D . seetinn eft o t batoenn meet ht 5 ‘genda) 
Ps . toate « itattoan ayart hae Tae “nets: gquisy 
Ns vais Devenir ks an @ StS sea 7De 


re, 


+ mire 


om 


(uo 


ae 
e 
eRe 
= 
ee 


1@ *SoR 

} 4 : Agha: raltinnes be 

Pate mm: 32 ee he. Bo. ¢ hee 3 Oo gal? ties on iy. a are ae ero 
Pony Sane lao, oulak of. y Jratek ive. tare atank eho ne 

Cost) wm eceliaw sso or foo eat ,am O08 of 8yr Fund. 

af ancates Jaesauo bia Lequksthbe. vig baa yf) ; 

: » dae e dee ar BAB, SOT) ne EAS AASSA, C884 OFS! 

ry a misotinxe At: SHORTAGE eunk dans MM. Fonte 

Ma { FA acy yt; oti % y i iz rie | b y he gy re THe wd si a ak 3 Ps fia, aS etTD \ 

Ss rhc. miu wa fey my ae nde toda t | | ain sf 00% 9 ats 


rr . fe teu 

wath eeltimewroo4el it 

? € ‘ 
2 


: t het faq 3 Lint esas aa 1 “oped 
Svi@ej972 ber ent oo pnds ih ae Veo! we a 
oat SCOSN Vo qelsa@ntoa 6 Annee FOS! 
4% w fy rm AP nica) Fa ¥ rte . yal : 
Mote vo hit ed] Fei bros "ee! 
; it aLrig dt la) vd. Semron oF 
iy of Weare Bist 1s wa Ye Yad i 
at seftoxve. af? oninautes y fine. di ak =o 0 
tisatrocethb?} enkt volar, ferred ae aie pninwad kung 
so% nyuder bmp te ard Orie \ meg bie (bees me 
fa) te ulate: De pee ae BRS a > Oh) bj 4 a 
Mi PDD Gee AB it Ay Site A} 35 ee pL ssiks sinter 
bisp epbiiions simit 27 beng lee” WMA MTSE 


unixves to eoned tentan edd of trie, em GOS joode oF 
xe TSP att beoeaxe yilenzen jon s enh ‘srertus bi i 
ineew Spot a oo “h. et i 5 tard lo iz et Fish 

t¢5 nore » 20S) “Ap” wtud “od Janet at Pe «° etHey | 

triw 8 f evel eit. eerioe . 
fevewor . yee a ‘@ y teotayt wbavettos ef. 
gucia & 3uods exe (tel my bh m@ 02 tebiilqee mozd Sari 
srt T “ecOse me eae of Inert tb) 70 eat. oor eund ye 
O35 ( JAmeoy ) Meets Tp ae Orn? oe ot » 2 aNeD. 6: q fret 

i nghieniaul tt a0 to biogeosds ADisccunas 


a © cone ie . oe ee 
a ee o.. 0 Se ees 
‘ a 
, 


ne ee 
(aoltnabt at m3 jeatbot read Peers a 
oid eyalol b ESsA-Orsn. apblvto, agate 
j@ esripll 20 G34 bes Jods be . 
yrodos? #} ers sheensane mepore 
| ines ber dead ne 


Sf 


The grid current at which red LED D5 begins to turn on is 
typically 20-30% greater than that for the green LED D6... 
commonly 130 ma. Because of amplifier tube characteristic 
variations, some variation in “normal” grid current levels 
occurs between different amplifiers; the values of R217, 
R219, and R216 are established in production to compensate 
for such variations. 


AUTOMATIC LEVEL CONTROL (ALC) - Transistors Q206 and Q207 
generate a negative=-qoing d-c output voltage as amplifier 
grid current rises above the threshold established by R219, 
as previously described in the case of the red LED indicator 
circuit. With grid current below the threshold level, Q206 
is cut off; Q207 is driven into conduction via R230 and 
D224, so that its emitter is clamped a small fraction of a 
volt negative with respect to ground. When the voltage 
across R223 reaches about 0.7 volts (at approximately the 
same grid current required for red LED threshold), Q206 
begins to conduct. The decreasing positive voltage at Q206's 
collector allows the base of Q207 to go negative, followed 
by its emitter and the ALC output at pin 9. At a orid cur- 
rent about 20% above ALC fand red LED) threshold, Q206 is 
fully “on" with its collector clamped near zero voltage; 

the base of Q207 is then clamped at about -18 volts by zener 
D224, and the (unloaded) ALC output voltage is about the 
same. Maximum ALC voltage in actual operation depends to 
some extent on the "knee" characteristics of D224 and on 

the value of load acros s the ALC output jack, but a maxi- 
mum swing of O to -10 volts is typically available. 


GRID CURRENT METERING = Grid current is metered by measur- 
ing the IR drop across R217, with R216 selected to provide 
a suitable scale factor. 
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SECTION 7 - STANDARD ELECTRICAL PARTS 
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7.1 RF SECTION 


CIRCUIT SYMBOL DESCRIPTION 

G45 °024, 033704 2001 to .05 mfd/500 volt disc ceramic 
C5, C6, €7, C9,"C39 201 to .05 mf d/50 volt disc ceramic 

C8, C37, C38 001 to .005 mfd/500 volt disc cer. 


2300 pf/500 volt feedthru ceramic 


C10, C11, C16-C22 


Bi2,. Cid 1000 pf/5 KV transmitting ceramic 

614, C15 002 to .005 mfd/3 KV disc ceramic 
C23 100 pf + 10%/5 KV transmitting cer. 
C24 40 pf + 10%/5 KV transmitting cer. 
C25 10 pf + 10%/5 KV transmitting cer. 
C26 15-170 pf/3 KV air variable CTUNE) 


C27, C28, C29 


20-200 pf/1.5 KV air variable 


C30, C31 10-75 pf/1.5 KV air variable 

E325 |: 20-500 pf/2 KV air variable (LOAD) 
C33 330 pf/5 KV transmitting cer. or mica 
C34 5S pf/ 1 KV dise ceramic 

C35 270 pf/500 V dipped silver mica 

C36 7-100 pf mica compression trimmer 

C40 50 to 100 pf/5 KV transmitting cer. 


D7 through 010 


1N4148, 1N914B, or equivalent 


K4 DPDT 15 amp., 26 VDC; Allied BOT6=-D 
L1, L3 15 microhenry/1 ampere choke 

L9 1.0 to 2.5 mhy/100 made RF choke 
L13 1 mhy miniature molded choke 

R7, R8, RO 100 ohm/ 2 watt composition 

R10 100 ohm/10 watt non-inductive 

R11 2.2 K/1 watt composition 

R12, R13 22 ohm/S watt composition 

R14, R15 Selected in production; + w. comp. 


V1, V2, V3 


Eimac 8874 ceramic-metal air cooled 
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7.2 POWER SUPPLY AND PANEL (EXCEPT CB2) 


CIRCUIT SYMBOL 


B1 


C24 (or C41) 
C307 (ES, C32 


Di, D2, D3 
D4 
DS 
Dé 


D101 through D104 


D105 
F1, F2 
J1 


Ki, K2 
K3 


m1 


R6 

R101 thru R105 
R106 thru R108 
R109 

R110 


S1 
S2, S4 
S3 
35 


DESGRIPT ION 
Nominal 115 CFM; Howard 4450 fan 


30 mfd/2500 volt oil filled 

001 to .005 mfd/500 V disc ceramic (may 
also be designated C37, C38, C39) 

1N4004 or equal (400 PIV/1 Amp. silicon) 

400 PIv/3 amp (100 A surge); Motorola MR-504 
Red light emitting diode; Motorola MLED-650 
Green LED; Motorola MLED-750 

3 KV PIV/silicon stack; special 

51 volt/5 watt zener; 1N5369 or equivalent 


10 amp/250 volt; Littelfuse 3A8 or Buss ABC 
Cinch=-Jones S-312-CCT or equivalent 


DPST or DPDT/15 A/26 VDC; Allied BOT6-D 
3PDT/10 A/ 24-26 VDC; P-B type KUP 


O-1 madc full scale, taut-band; Modutec 
Cinch=Jones P-312-CCT or equivalent 


700 ohm/8 watt wirewound 

250 ohm/10 watt adjustable 

10 ohm/ 12 watt wirewound 

25 ohm/25 or 50 watt wirewound 

240 ohm/2 watt (220 to 330 ohm okay) 
220 K/2 watt composition 

1 Meg/1% type RN-65D 

4.7 ‘to OTK /4 watt composition 

3.3K/2 watt composition (may vary lot-to-lot) 


SPDT momentary; Cutler-Hammer 7509K5 or equal 
DPST toggle; Cutler-Hammer 8370K27C or equal 
Special pushbutton assembly; Centralab 

SPOT interlock assembly; Microswitch 17AC1T 
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1.1 GENERAL DESCRIPTION 


The ALPHA 374 and ALPHA 274 are high power linear amplifiers 
incorporating major advances in angineering and construction. 
They are rated for continuous service at maximum legal amateur 
power (FCC rules) in SSB, CW, FSK, and SSTV modes. 


Exceptional power capability is achieved in combination with 
uniquely compact size and modest weight through the employment 
of a variety of advanced components, imcluding state-of-the- 
art Eimac ceramic tubes, a power transformer with tape-wound 
core of grain-oriented silicon steel, and ETO’s exclusive 
ducted-air cooling system. 


The ALPHA 374 is capable of delivering normal power output, 
into a reasonably well-matched load, across all amateur bands 
from 3.5 through 30 MHz without manual tuning adjustments. 


1.2 SPECIFICATIONS AND RATINGS 


Frequency Coverage: ALPHA 374 - Bandpass or manually tuned 
all amateur bands 3.5 through 30 MHz. ALPHA 274 - Manual 


tuning only. Substantial band-edgqe overlap for MARS, etc. 


Maximum Power Input: ALPHA 374 = 3 kilowatts PEP SSB or 
1.2 KW average d-c or carrier, continuous duty. ALPHA 274 - 
2.2 KW PEP SSB or 1.0 KW average d=-c or carrier, 


Drive Requirements: Approximately 30 to 40 watts drive per 
kilowatt dec input, using either average or PEP figures, 


Inout Impedance: Nominal 50 ohms resistive; input SWR 
typically less than 1.5:1 at any frequency in range covered. 


Output Impedance: Nominal 50 ohm resistive load, SWR not to 
exceed 1.5:1 for ALPHA 374 “bandpass” operation or 2:1 for 


manually-tuned operation of either model. 


Tube Complement: ALPHA 374 - (3) Eimac 8874; ALPHA 274 - (2). 


Primary Power: 120/240 V, 3 wire with neutral, 50-60 Hz, 1 g. 
Contact factory for information on other arrangements. 


Physical: Salf-contained in one desiqner-styled extruded 
aluminum cabinet with folding tilt stand. Overall size: 
Ta eT ON x) Tone D aeWoaoned. S2npounds net 6O:pounds 
shipping in two cartons suitable for UPS or air freight. 
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SECTION 2 = INSTALLATION 


UNPACKING: Open larger shipping carton and carefully remove 
amplifier. Remove transformer from smaller carton, handling 
with care to avoid possible damage to leads or connectors. 


IMPORTANT§S SAVE ALL PACKING MATERIAL FOR RE-USE; ANY SHIPMENT 
OF THE EQUIPMENT IN OTHER THAN FACTORY PACKING, OR WITHOUT 
REMOVING POWER TRANSFORMER, MAY VOID WARRANTY. 


Inspect thoroughly for shipping damage. Remove the two screws 
securing rear flance of top cover and slide it open. Inspect 
interior for damage, loose parts, etc. In the avent of damage 
notify dealer or ETO immediatsly. Complete and return warranty 
registration form to ETO immediately, 


TRANSFORMER INSTALLATION: Locate a-c cover interlock switch 


assembly at top, right of rear panel and note axact mounting 
arrangement. Remove twe flat head screws and all hardware, 
allowing interlock assembly to hang by its leads over top of 
rear panel. Remove tape securing 12-pin socket (part of the 
main wiring harness) to filter capacitor; temporarily tuck 
socket out of the way to left of filter capacitor. Remove 
the four +-20 bolts and washers from transformer base. 


Set transformer outside right, rear of amplifier cabinet, 
orisnted so that the two “arms” of its "H" shaped mounting 
base run lefteright, with the short transformer wiring harness 
positioned along the right top edge of the transformer and 
around the front corner so that the 12-pin plug is at the top- 
front-center of the transforme r with pins facing left. Very 
carefully lower transformer into position behind the filter 
capacitor, visually aligning the mounting holes. (It may be 
helpful to rig a simple "sling” of glass-reinforced tape, or 
wire, as an aid in handling the heavy transformer.) 


Position amplifier so its right edge axtends 2 to 3 inches 

over edae of table, exposing the two outer transformer mounting 
holes; install 2 bolts with washers provided (from below cabi- 
net) but do not tigh ten. Tip amplifier up onto its left end 
and install two remaining bolts. Check to insure that all four 
sides of transformer are clear of nearby surfacds, then tight en 
all four mounting bolts securely. 


Check the mating 12-pin connectors for proper pin orisntation 
and push them fully together. SLIDE THE HEAVY INSULATED SLEEV- 
ING OVER THE JUNCTION SO THAT BOTH CONNECTORS AND THEIR CABLE 
CLAMPS ARE FULLY COVERED. Gently work the two red “Q-C" con- 
nectors from transformer onto the two angled mating “Q-C” tabs 
at the rear of the high voltage circuit board (just in front 

of transformer. DO NOT STRESS CAPACITOR STUDS SUPPORTING BOARD. 


Re-mount interlock as before; clase cover fully and replace 
the two screws which secure it to rear panel. 


er 


we ‘ ~s 
y he Be 
pe 4 


AML TARORUE 2 


i’ f iy ¢ 7 
eselewz bone yilut reves genio: aes oh sootvad 


MORTAJIATEMT > S$ nOTTIIe, ane 


*ouss tne notqte On toate sGorel meqgd 4 . SAOME Rye § 
ottsas zelisne moz7? senvetenes? evomen- wee i Oma cat 
2 ‘ af fo Cea pm ae E ; 

2 10 ehael G2 epéesh eigiesog biove @F) eames Adte 


a as paay 2 Sere Pome i 
TASTAQN EMA 2h 
’ 


Pa ae oy ie ; vr me eee ey 
q 4 ~ 1 ; A ’ ee i J ae a a i ¥ 


' THAMSIUGS See 
ARRAN OIC YAM AIAG TORART S3WOO. DAI vena 


.apame> poigeide amt vinpuowds goenent 

Sh at "Ber onivas we 
a ,e3teq eeoal .coensh 109 a0levedat 
nb #tetaaed »vlegeioummd UTD ta cveleeb yiiston 


aViedsiveme: OTS. 90 ara’ ar fol Soba 2h 


eal © 


i . pees ig - x ~e- Be RAR bs ee 
ejon brs Lenso sBe4 We FAGES .ces ia rie errre 
toy pty ¢ * Ben, Salt ome ausiaer snemepnstrTe 
fj} vet onee of widiveees oot veani oniwoills 
AG niow Lf Wiz TUE ag St 2 » ON ay nee me | AMm6S I8BS7 a 
mas jroviosqes. veiil of Leeensad onictio nian 7 


22 E@ Sh 4 ms P at 7 
5 7159 Oo 3 1ei° see Vii) 87 FG J hit? Jatace i 
| [5 mc i 2 Bi ey ; 78 rhe ge. | S 7 “130% ; add 2 


st ,Jiiole ebteiwo teqto tenses ged. 
i. 30 “gers” oo ete Sea? o€ Detnelso 
late trode oat agtw ,toeitedtel quer eeed 
ste eats Yo ipbe gory siete an? gaals bens TLiaaq 2 
Jfq ntg+St etd Jer? oe Tented gaeey wie Badass 
tset enlo ceive + emcetened? as YH asthe tnort.- 
Prier iisog “inl zemtatenor? geeot vitaeveres 
£ m etd otioohie yifepely .wotiosges ae 
Fay~axvalo Yo “onlle” g@ignte @ Bie es foetaten oa 
Menecs Yveert en? Haren: i he cB ea e@tha- “Ws 
sive wehbe Ienie ed! oe: gal itians rolisieod » 
-Tesuo aes eng onieoaxe’ yates 1o ¢¢b8 teve 
sive 1 a2 ale Be age edied 7 & iietent eseisri 
Ad rwititome pel ee sas Moly gon ob sud. (ten 
erik 54 Mert riod pnt snes ou? I fefenl baa. 
ique yeysen 10. “seal enk sserotenks? Yo eebke 
“yi struaes #2 Loe and Joupm, Sug si ‘ 


jeqe1q 10% erosabanbs hes tr ond om add edd. i ee 
YVAGH SHYT JOT Je  sterseged' vy iiet wets) ie aft 
enoTI2Mugs HT OE TAHT OF WOITORUL SHY HAVO. 
owt ef? stow yisned dan sviy J 44071 SRA SCM AS 

belons nett. sit aonb 1owr0 Veter t mor y er asdien 
br 80d tluotin?'s weak q ket ent! hah, “at 


aie 
n2. Sue 


eats 


-Teney ames od #3 rude a saa ciate e- 
. a ts Aas ala 
+ ‘ Pe 


2b 


223 ELECTRICAL INSTALLATION: Unless otherwise specified, the 
amplifier is shipped wired for operation from a standard 
220 to 250 volt, 3-wire-with-neutral, single phase power 
source of 50 to 60 Hz. The green wire in the power cable 
must be connected to the source neutral wire. (120-N-120V) 


Service wiring of #12 gauge copper or equivalent, provided 
with 15 or 20 ampere fuses, is adequate. TO OPERATE WITH 
ANY POWER SOURCE NOT AS DESCRIBED, CONTACT THE FACTORY, 


RF OUTPUT - DO NOT OPERATE THE AMPLIFIER AT ANY TIME WITHOUT 
A PROPERLY IMPEDANCE-=MATCHED LOAD CONNECTED TO THIS RECEPTACLE, 
Use a standard PL-259 type ("UHF") plug and RG-8/U coax. 


Re INPUAM=BeOnne CLL is jack Colt he RF oltput. of exciter, or 
transceiver using RG-58/U cable and an “RCA phono" type plug. 
Wrtteanputtaer ine the receive condition, in STANDBY, or OFF, 

the exciter/transceiver is connected thr ough to the load, 

as required for normal receive antenna connection (or "“bare- 
foot" aexciter operation) by all popular exciters and transceivers 


RLY - An external short must be connected across this jack on 
transmit in order to actuate the internal changeover relays. 
Use a standard "phono" type patch cable, which will normally 
plug directly into a corresponding “relay” jack on the trans- 
ceiver/exciter providing a contact closure on transmit only. - 
ALC - A negative-going ALC voltage is available at this jack 
for use with transceivers/exciters equipped with external ALC 
input jacks. Use a standard "phono" patch cable. See sections 
3e2eand 3.6 for additional information, 


AUX = Plus 24 volts d-c is available at this jack to power 
low-current-drain accessories, such as an optional electronic 
T/R switch, designed for use with the ALPHA 374-or ALPHA 274, 


FUSES = Use only 10 ampere, 250 volt ceramic body fuses, Buss 
type ABC or Littlefuse type 3AB. Standard glass fuses may 
cause amplifier damage. Blowing of one or both fuses generally 
signifies either (1) excessive average plate power input or 
(2) a fault in the high voltage power supply. TO AVOID POSSIBLE 
EQUIPMENT DAMAGE, DO NOT REPLACE BLOWN FUSE(S) UNTIL SOURCE OF 
TROUBLE IS LOCATED AND CORRECTED. (See section 3.5 for addi- 
tional information on fuses and protective circuits.) 
*Changs to 20 ampere fuses for 120 volt operation. 
CAUTIONS Do not physically locate the amplifier so that normal 
air intake or axhaust air flow is obstructed; keap it at least six 
inches in front of walls, draperies, atc. 


WARNING: OO NOT APPLY A-=-C POWER TO THE AMPLIFIER WITH COVER OPEN: 
SERIOUS POWER SUPPLY DAMAGE NOT COVERED UNDER WARRANTY 
MAY RESULT. (See section 3.5 for additional information.) 
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3.1 CONTROL FUNCTIONS: 


ON-OFF = Momentarily lifting the switch toggle applies a-c 
power to the amplifier (internals relays close and fan 
starts); when the electronically-controlled warm-up time 
delay of approximately 60 seconds is complete, the meter 
face will light up indicating “amplifier ready.” Depressing 
the ON-OFF toggle momentarily will remove all a-c power. 


OPERATE-STANDBY = In STANDBY amplifier T/R relays are locked 
in the recsive position; antenna is internally "fed-through” 
back to the RF INPUT jack, permitting normal exciter/trans- 
ceiver operation without the amplifier. In OPERATE the ampli- 
fier T/R relays are controlled by the external RLY line. The 
OPERATE=STANDBY switch also may be used to reset a grid 
evercurrent relay latch-out condition (see section 3.5). 


SSBeCW/TUNE = In the CW/TUNE (down) position, oparating condi- 


tions are proper for continuous carrier or low power operation 
(up to 1.2 KW input) of the ALPHA 374, or for manual tune-up. 
Maximum efficiency at power inputs of 1 KW or less will nearly 
always be achieved in this position, particularly in bandpass 
operation. In the SSB position, operating conditions ars 
optimum for single sideband operation at up to 3 KW PEP input. 


METER SELECT =- Pushbuttons select the parameter to be dis= 

played by the panel meter, as follows; 

GRID - Total grid current; .15 ampere (150 ma) full scale. 
PLATE - Total plate current; 1.5 amperes full scale. 

HY = Plate voltage; 3 KV (3000 volts) full scale. 

PEP = Approximate repstitive peak d-c power input under 
voice modulation; isolated high peaks ara absorbed, to 
provide a useful indication of “affective” PEP input. 3 KW. 

FWO - Forward (incident) rf power; under vaica modulation 
meter indicates approximate renatitive ak anvelope 
power (PEP) rf output; 2 KW full scale ian meter scale), 

REFL = Reflected (reverse) rf power; 200 watts full scale. 


x 


GRID CURRENT = Green and red light-emitting diodes (LED's) 
provide instantaneous visual monitoring of excitation lavel: 
NORMAL (green) = Begins to glow at approximataly 90 ma grid 
current, the minimum level normally needed for good aefficianc 
EXCESSIVE (red) = Begins to glow dimly as grid currant 
approaches the high and of its linear operating range(and 
ALC threshold) -- typically at about 100 to 130 ma dec. 


Severely excessive excitation (grid current above 150 ma) 

will latch the grid overcurrent protactive relay, locking the 
amplifier relays in the receive mode and staadily illuminating 
the red EXCESSIVE GRID CURRENT LED aven after excitation is 
raduced or removed. Relay is reset by momentarily switching 
the axciter to recaive (release VOX or PTT) orthe amplifier 

to STANDBY. Correct the exciter output level before resuming 
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BAND - Sets operating frequency range of amplifier and, in 
the ALPHA 374, selects BANDPASS or MANUAL tune-load mode. 
Functions as a conventional bandswitch in the ALPHA 274, 


With ALPHA 374 set to the wider index mark on a given band, 
internally pre-set bandpass filters are connected for that 
band and the front panel manual TUNE and LOAD controls &®ave 
no effect. The narrower band index marks correspond te the 
manual tuning mode, switching in those front panel controls. 
NOTE: The position marked "10 LO" is intended for bandpass 
OOS rat On Rn rCoOmesomUOe omnis setulae Ure colt Oeeo% ieMiz. 


TUNE = In the ALPHA 274 and on the MANUAL bandswitch positions 
of the ALPHA 374, this knob controls plata tuning of the pi-L 
output network. Minimum capacitance occurs at scale "0." 


LOAD = Controls the degree of (manual) plate loading. Under 
most load conditions minimum loading occurs at maximum capaci- 
tance, scale "0." This relationship may reverse on the two 
lowest frequency ranges (80 and 40 meters) with certain loads. 


INITIAL AMPLIFIER ADJUSTMENT: It is absolutely sssantial that 
any linear amplifier be properly loaded, tuned. and driven in 
order for it to deliver normal power output with low distortion 
and without the danger of internal damacqe. 


Loading, tuning, and drive levels are always inter=-dapandent; 
by far the most conclusive way to confirm and maintain safe 
and correct operating conditions is through continuous use of 
an in-line monitoring oscilloscope. Such an instrument is 
Bimpia to use and provides at-a-glance indication of normal 
(or abnormal) overall amplifier operation. 


In any case it is extremely important tha t operating proced- 
urss outlined in this manual be faithfully followed, especially 
so if a monitoring oscilloscope is not used reqularly. Damage 
resulting from abuse and/or abnormal operation, whether 
inadvertent or intsntional, is not covered under warranty. 


At least 80% of all equipment “problems” and damage result 
directiy from the user's failure to read, understand, and 
Pollow basic operating instructions: 


PRELIMINARY CHECKS - Before attempting to operata the ALPHA 

374 or ALPHA 274 on any particular frequency, certain important 

conditions must be met for safe and proper performance: 

(1) For manually-tuned operation the load SWR must not exceed 

approximately 2:1, as indicated by a ratio of forward 
rf power (FWD) to reflected rf power (REFL) of 10:1 or 
more. Although the amplifier rf wattmeter accuracy is 
degraded at forward power levels less than 500 watts, 
a preliminary safe-SWR check may be made by feeding 
full exciter carrier output through the (turned OFF) 
amplifier to the antenna and noting the meter deflections 
for FWD and REFL. Because of the 10:1 diffarenca aM 
meter scale factor, a REFL needle deflection no graater 
tran tha FUN daflection indicates an approximates FWD /REFL 
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of 10:1 or more, safsa for manual operation. 

(2) For ALPHA 374 8ANDPASS operation the load SWR should 
not exceed 1.5:1; a FWD-to-REFL power ratio of at least 
25:1 satisfies this raquirament. This check should be 

mada with a FWD power of S00 watts, normally achiaved 

: by manually adjusting the amplifier for 1 KW dec CW 
input (as described in section 3.2 below) and then 
touching-up exciter output as necessary to set tha Fwo 
power reading at 500 watts (.5 on red scala), A load 
SWR acceptable for ALPHA 374 BANDPASS operation is 
indicated if the corresponding REFL reading is no 
greatsr than about 20 watts, or mid-way between 0.1 
and 0.5 on the red meter scale. 

(3) If tha maximum axciter or transceiver output is in the 
range of about 50 to 140 watts, little difficulty should 
be axperienced in setting the proper drive level to tne 
amplifier. The use of ALC may be conveniant, With 
transceivers in the 150 watts-and-up output class it is 
axtremely desirable that ALC feedback and/er other 
suitable measures be amployed to prevent severa avercriva, 

Sea section 3.6 for specific suggestions.) Tha maxinum 
exciter output is approximataly the FWD rf pewar reacing 
noted in preliminary check (1) above; a reading of 0.2 
on thea red scais corresponds to 100 watts FWD power. 


MANUAL TUNE-UP = This procedure applies to manual tune-up oF 
hotn the ALPHA 374 and ALPHA 274. Sincs the ALPHA 374'3 bande 
oass filters are designed to provid a optimum afficiancy when 
oparating on high power $S8 (2 to 3 KW PEP input) into a matched 
50 ohm resistive load within the amateur bands, 3cmo improvemant 
in power output and efficiancy may fraquently ba achieved by 
MANUAL tuning when these conditions do not ail axist. For 
axamplo, if it is desired to run one kilowatt des power incut 

on CW, F3K, or SSTV, or into a mismatched antanne, or on an 
oucesf=band MARS fFrequancy, the ALPHA 374 will orobabiy deliver 
somewhat greater power output whan carsPully tuned and loaded 
manually, as compared with BANDPASS oparation. Tha failowins 
tuns-up prscsdures has besn found to produca excellant rosuits: 
2.1 Set amolifier switches to STANDBY and CW/TUNE; aoply 
a-c pewer (listen for relay clesures and fan start.) 
Sat BAND, TUNE, a@nd LOAD controls in accordance with 
thea INITIAL CONTROL SETTINGS (Tabia I belicw) for the 
fraquancy band to be used. 


TABLE'@D — ALPHA 374/274 PINITIAL CONTROL SETTINGS 


BAND (MANUAL } bESWLEREG. TUNE LOAD 
80 Sitaicom iulg rs 4 6 
40 TORY ES 4 2 
20 14.20 1 7 
4.5 21.20 71 8 
10 28.50 1 g 
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Tune up exciter or transceiver in accordance with 
its manufacturer's instructions (with amplifier in 
STANDBY, the exciter output feeds through directly 
to the load). 

Return exciter rf output control to zero and the 
exciter to the receive condition. 

If amplifier meter scale is illuminated, indicating 
"ready," press PLATE meter button and switch to the 
OPERATE condition. 

Switch exciter to transmit an unmodulated carrier 
Givoe Clee LCCKS KEY peor) TONE mode); very slowly 
increase excitsr powar output from zero. Amplifier 
plate current should rise abruptly to 100 ma or mores 
at very low drive level (0.1 watt), then continue to 
increase steadily as the excitation power rises. 
STOP INCREASING EXCITER OUTPUT when amplifier plate 
current reaches 0.5 ampere (top, black meter scale). 
Press FWO meter button. Carefully adjust First LOAD, 
then TUNE controls for maximum FWD meter indication; 
repeat until no further increase in output is seen. 
Press PLATE button and note plate currant. In TABLE 
Ila or IIb below, as appropriate, note the TUNE=-UP 
PLATE CURRENT desired for intended mode of operation. 


- ALPHA 374 TUNING/OPERATING PARAMETERS (& '274 w/PK1 ) 


MODE TUNEUP PLT TYPICAL MAX, METER READINGS ODRIVE 


PEAK INPUT SWITCH _CURRENT PLATE* PEP FWD* PWR 


Cw/FSKS 1KW 
SSB @ 2-3KW 


TABLE IIb 
Cw @i1 KW 


CW ~70-.90 A 27-28 ee) 2D-a? Sow 
SSB 50-1 pi A 4-.6 122-2.4 Yoitiess| 80-100 


~ ALPHA 274 TUNING/OPERATING PARAMETERS | 
CW Pare) A tS Ped ~6-26 50-100 


FSK/SSTV@700W CW 250 A ro0 ay noa.5 35-70 


SSB @ 2 KW 
* NOTE: 


9o8 od cen ered 08-1.6 4-122 80-100 


Paak meter indications during voice crests on SSB 


are extremely dependent upon voice and exciter characteris- 


Ceicors 


as well as whether ALC or more elaborate forms of 


speech processing are employed. The PEP and FWD meter 
Functions indicate approximate values of d-c input power 


and rf output power averaged over words and ohrases, not 
true instantaneous peak values. 
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3.3 FINAL ADJUSTMENTS. MANUSL TUNING: t compistisiv aT scso 
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3e20.9 Unless the actual slats currant observad in st: 
3.2.7 above was within one scale division of ¢ 
desired TUNE=#UP SLATE CURRENT Fram the tahbte, 
exciter power outsut very slightly in wnicheyv 
tion moves amplifiar plats current toward the 


a 
Phe if rays 


desired values, Reapesat stecs 3.2.4 through 3.2.43 4u 


(A 
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Observed plata current is within ons scale division sr 


the desired vaius, Return axciter tc racoive, 


ha amoplifisr is very close to proper ad justmarnt 


Ss 


desired type of aperaticen., The final “touche” ad justmen 
descritad hereafter consist singly of trimming tine sxeitas 


level (and possibly TUNE anc aoe sontreis in 3! 
FSK, and SSTY operation) te secura peak pseferaa 
exact power input desirad. 


ne SClS] oT 
a 


Determining D-c Power Inout - Averaoa d=c power input O35 
is simply ths produc t of anplifies plats current (amcars 
multiplied oy the plats voltage fvelts). In carris 
as CW, FSK, and SSTV the values aF voltages and sure: 
be read diractly from this metor under kay 
single sideband voice, tha average d=¢ eouey input 
by FCC rules) is approximately the product of tha aA: 
reading of the olate current metar oan ty ees 99aks 2 

orreasnending (minimun) AY tndication., whicn aiss 
yoice peaks. 
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normal value shoum in applicabie T 
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mhignast GRID mstar indications zeash 
s3houn in the apprsoriate table II. 


L 
Soe 
Sha. 
So, 


igave 


Ci, Cu: 


4 

> 

} od 
as 


eS 
9. 
43 

Gey ep -G. 
Les 

ie es 

af ae 


fe 


Ch ck & 
os bee 19 


J 


ay oe 
etens, 


ayaa a CT FS 68 ce 


wh 
>| 
ul 


a) 


Boag 


ris Oa) 


wo 3 
i] 
am % 2 CL eh ae 


211 normal SSB operation tha grean “NORMAL” 
fckar Prequentiy during madulation, ai 
itetion Por ransonably JPR che it angi 
chapped, (bids Swieleds eu Bad bye sib ee Eee ane, 
mad ape ration as weil, but constant b 
compan ied by Sone GRID current aet 
amnaro (506 ama} indicsatas owergrivea2 
tortion, When aC #3 used, dim illum 
eo ihetige. Shelaeaieec my CAT Sch Son AAP ea 


“fy: 


cs £3 gl 
= 


ye Pe es 


ow 


bug 


<4 


=J 
ct 
ny Gh 3 


my 8 
ne 


~ 
LF 
£5. 
& 
e 
( 


a 
On. 
io 


{ 
;s OU 
Cmyecak 
uw 
ape 


CS 1ATe 2 hi 


3 
Ae 


mogss 


261 328 = MEDIUM Pow (i 222 hcl ag be eons ee ilea ar Rae 
I cit a Bal tl eth ater Rod ales ull 
rs - : 
r ¥ ; 


= , a ’ s: a igs 
.% ; ; | = " 
: At { 
yews 12 St vesdo. Shee tes estate isusos at? ‘wena Shae 
Ws Yo noicivib efeoe nn nintiw sav svod® Teamge. - 
rele, ,sidst efé mya? TRIRGUS TRIO SU SMUT Bs 
is neversfnu ai-yisdgife vsev Juciue teecg Teseoee 
~ 2a nvewos. inetiya szeliq eeltliqa® seven meee 
. noowvHts O6,.5.8 epefe Feiner eaulaey bhettesk 
, te els: o nitifia ol saawee sisic bevigsde . 
> 8° setions musea, sepien tettesh ane ‘ 
ae 
. ; ra lores i wise, oF 4 psy Am .t TM INTE ati {7h 5 ee ra ons 
(enceurbe veces GF G8Ola yrev-al telS cigme eee 
¥ pure 3° EY aris ~,qaigerzeqe Fo eayt bet bes a 
imwiitd Yo yvignke teieqse refteesen pedizsege fe 
. n! gistitnes GAG) eae SANT vidiseoq bona) Boved sk 
C ; voer a2 (aaldéasceae VTt2 bAe 1823 ; 
eOGTLeeh Tuunl wewng Foece 
w v-b SosTeyA «+ Sut. Sewol o~C AMEN sere re0 
’ i iin wet th G 7 Buboeta ens vilanre ef! 
Sov). sopitow eyele ett vo tbelliatifiin 
; ’ : fh wie V¥ires tae .weq hee 2s 
t ii ee git 8 .") witse¢in S60 eo 
C 3 UncTOvE mie ~eslow bnBstebze aloaie 
ih 8 vi CCGm oS xeetins er Cealue 399 ved 
ov nO tion. treo Sree. <2 onlbeey =~ 
thw no LP eS ERs Me jum rats eres Be re 
7a ae op 2eV 
f YHwerk £917 ent Lesnidwaie hestoy ri 
f ~Reateqgme Bye7 \fetamixerqgs me 
4 ; estou: ' (evlov O8f¢) % (eepeome ca.) 
; 1 sed WP ce Yn, theete, we eaters 
J ‘ PET Hi 7 BF ik e's f¢ ar i Ce oe ae ee 
f eCones =ofts BOS. Moe aw Bae PSE | 
r : ; ee. I wey, vr red ae; 3.8 pone : — \: 
S.. mi lisuece §E2, a4. te3tene nals hi eae 
s paride v0) thep) Seite, stad tant | + i 
even Inerxes STASIS. geerpdet eriz ) 
} . to 10! fee sis heen potzelubom tA Hl ope: 
‘ i987. stdsaiiges ni aor aul ww bexod i 
‘anaceactes subev Sretsue etete e459. (5). R 
on ockuot duenk feuse Seu errs Btn UM apie hy 
“lip eee emg teen kina) sighs Gln Foeipde ” eat a 
ar ay & beaten erika nt HORE 
He CSF 8 OR MROUT! Retreat) eee cea eee Lniesoie. tle ako 2 
moo rnoks)  nortelvbom pp loue yianeuees? | Feo tis. 
cet emn te Ath foes) Jqoeto Page NACE ROR DEX 10%, no lesgigue ee 
Sat nttycwee ins: tee fos Pe ee, Gat eye £3919" Ry sti | 
Stinekis sng iid \eAsdenees pr iL aw ex nod tum at $00, 
prvre e Tedaw! Saentud Gite meena . 
chen? ‘pathosh wvrrbtewe Ableseens hee 
r~ cet Ve selvenimuLtl mie lege’ ef ade 
Me lots bt coche | ae Ao hi oe ASR en ie | 


Sh 


34362 SSB = HIGH POWER For SSB power input above about 


41 to 1.2 KW PEP, the amplifier should be placed in 
the SSB position of the SSB-CW/TUNE switch after 
initial tune-up. Final adjustment is otherwise 
exactly as in 3.3.1 above, taking care to select 
the proper value of desired maximum plate current. 


WARNINGS ALWAYS REMOVE EXCITATION COMPLETELY BEFORE 
OPERATING THE SSB-CW/TUNE , STANDBY-OPERATE, OR BAND 
SWITCHES. SEVERE AMPLIFIER DAMAGE MAY OTHERWI OCCUR 

CW-FSK-SSTV The procedure given in step 3.3.1 is 

also applicable to final adjustment for carrier modes 

OreopereacsomaSsUchl as CW. Pook, and o51V. eoince th¢gse 

modes do not require maximum amplifier linearity, 

however, some additional efficiency and power output 

may often be achieved by increasing excitation and grid 

current beyond the point of optimum linearity. 


Upon completion of 3.3.1, increase axcitation by a 

very small increment; if PLATE current increases beyond 
the desired operating value, adjust the LOAD control to 
return it nearly (but not pensar to that level, then 
carefully adjust TUNE control for minimum plate current. 
Check GRID current; if still less than .13-.15 ampere 
(.1 ampere for ALPHA 274), repeat procedure until the 
desired value of PLATE current is achieved simultanesousl: 
with such level of GRID current. FWO rf power output 
should be slightly greater than at conclusion of 3.5.1. 


SLOW SCAN TV INTERSPERSED WITH VOICE SSB In general 


the amplifier should be adjusted in accordance with 
Roget (and deded if, desired) with the video signal 
applied to the exciter. When audio (voica) signals 

ara to be transmitted, it is only necessary to adjust 
mike gain as required to avoid overdrive as avidenced 
by heavy, bright flashing of the RED LED and GRID meter 
excursions much beyond .05 ampere. 


If maximum power voice is desired, REMOVE ALL VIDEO 

AND AUDIO SIGNALS OR RETURN EXCITER MOMENTARILY TO THE 
RECEIVE CONDITION, switch amplifier to SSB mode, then 
adjust mike gain (or other rf output control) for normal 
axcitation level as in 3.3.2. BEFORE RETURNING TO VIDEO 
SIGNAL, REMOVE EXCITATION AND SWITCH AMPLIFIER BACK TO 


THE CW/TUNE MODE. 


The amplifier may also be initially adjusted for normal 
SSB voice operation at about 2 KW PEP input in the SS8 
mode and left in that mode for video transmission 
PROVIDED THAT EXCITATION IS ADJUSTED SO THAT THE POUER 
INPUT WITH PICTURE DOES NOT EXCEED ONE KILOWATT D-C. 
This procedure will normally produces less picture power 
output (and higher plate dissipation) than proper SSTV 
vidso operation in the CW/TUNE amplifier mode. 
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3.4 FINAL ADJUSTMENTS, ALPHA 374 BANDPASS mODE ONLY: The preliminary 
checks described in section 3.2 (page 3c) must be performed to 
detarmine that load SWR is no graater than about 1.5:1, and 
therefow suitable for BANDPASS operation. Highest efficiency, 
however, will result if load SWR is 1.3:1 or less (2% REFL pwr), 

324.1 Set BAND switch to the broader index line for tha ama- 


teaur band desired; use “10 LO" for 28-29 mHz, "10 HI” 
for 29=29.7 MHz, Set the SSB=CW/TUNE toggle switch to 
the appropriate position from TABLE IIa. Push PLATE, 
With exciter/transceiver seat up for the desired mode of 
operation, very slowly increase exciter output from 
zero (with normal modulation applied if SS3 or SSTV) 
until sither (1) the PLATE meter reaches the maximum 
indication desired for normal operation OR (2) the 
PLATE OR GRID meter maximum indication reaches tha 
maximum value listed in TABLE Ila (excessive peak grid 
current will also be indic ated by heavy, bright flash-~ 
ing of the red LED indicator). On CW, FSK, or SSTV, 
excitation may be increased until grid current reaches 
012 to .15 amperes maximum (bright illumination of the 
red LED), provided the maximum acceptable or desirad 
plate current is not axceeded. 
On SSB voice the 7inal exciter output setting should 
be such that with normal voice madulation the highest 
PLATE meter deflections do not fPraquently exceed the 
maximum value determined by legal or rating considera- 
tions, and GRID metsr peak deflections do not exceed 
approximately .05 amperes (red LED not brightly flashing 
Press FWD button and note highest meter reading on 
the red 0-2 KW scale under sustained, normal modulation. 
This reading, when transmitting CW (key-down), FSK, or 
SSTV should approximate at least 50% of the d-c power 
input calculated by multiplying dec plata current times 
plate voltage (see 3.3). On SSB voice, note the highest 
meter reading with PEP button depressed, under sustainec 
modulation; the highast FWD power indication should 
approximate at least 50% of the highest PEP indication 
with a well-matched load, or at least 40% otherwise, 
In normal amateur (U.S.) “maximum legal power” SSB 
voice operation, approximats maximum meter readings 
on modulation peaks will be PLATE 0.4-0.5 amperes, 
GRID .03-.,06 amperes, PEP 1.22.0 KIN, and FWD 0.5- 
1.2 XW. IF ANY READING DIFFERS SUBSTANTIALLY FROM 
THESE LAT GURES ; PANG OPSPECTALLY (IF TGRID CURRENT IS MUCH 
HIGHER OR FWO POWER LOWER, CAREFULLY RE»CHECK THE LOAD 
SWR AND ALL ADJUSTMENTS. 
Continuous monitoring of amplifier performance with an 
in-line rf oscilloscope = particularly in the case of 
BANDPASS ALPHA 374 operation with a moderately mis-~ 
matched load.-permits precise adjustment for optimum 
performance (maximum output, minimum distortion) to be 
accomplished very quickly and sasily aven while voices 
transmissions are beina made. The utility of such a 
monitoring ‘scope is areat and can hardly be exaggeratss 


eh sa 


t t 
. 3 
4 
: 
4 
and 
+ 7 
} 
of 
ss 
a 4 s ¢ 
Suit 
{ 
‘ + 
* 
t tk 
raf 
re 
‘ 
‘ 7 
; J “ 
si bene oo Som Hay 
7 5 & Preis i Bt 
G5 rt 
: > a+ 
bh (ia Waa 
i Sine 
* oes) ver 
ma ys i 
” Bbw "| 
.. t Me i i S fh 
‘ 4 
- id s “4 
LOY. 4 Fis ste 
on Bans SAE Oba eNY Wi 
yi owen ag ay * 
Movi rh) Ae ee * 
~~... * , 
SCORERS SOUND 


7% * 
quate ne 
a3 
\ 
. 4 a 
S 
4 
Ss 
A 
Nom 
“yy 
a 
je 
’ 
*? 
‘ 
i 
- 
> 
™ 
tow 4 
- ad 
; 
ey 
io m7 


nt 
TAC od Pilwiesien moiteleheab, mo 
5. $<Sal°939 .eeveqme BivetGs HL he 
2 25 £4ASEG Ove Chan YAP 34 : a RX ae Dae 
» 4f YJSAIDI9SS. GUA \2RIRUST A Je aHy 
HiASRAD aww a3 with: d0a 85 ASHOIH © 
br 7 th 


Tae we 


sfugtsTeo = saoseotiisae e entfeni 


Asiw 


subhe eselostg ct intea + Heol pedatem 


Do Men Laiet 


hes, & 
ates s 


SV ACKIAR ATE Ak STU. : 


cq) Clk poleoee ni betiqogee, exnenS 
teovg bo at PWE beol Sadd Bebeees en 
et Qoo REASOVAR "rt 9S CATA URE as o2 
et ABE peel YL Sivueedt Lite yeeeeeed 
sad edd oF Mathwe OWAD Fee) Peeet 
{? och gherteeh bred ri ay 


“ar 


a Iec.. «SAR. 5 SBS ao7 


: on i _ i wh 
. HG Bf a720C TOs ac 
: : é 
ae ’ A alt Sere 
ey sux <r L tev eao 
von q ~~ 
~ ' on a} > 9 co 
4 4 = J ras 
j 
“ - a A 4 se’ 
MT. ‘ ‘ 2 Ove 
; : re 
. : + 6 hry i! 
: aa ta “ 
é : *) a 
s ss = ; ; 5 | i> tf 
a¢ 3 ‘ : 
my 
» 


¥ ‘. : 
ran 2 ie 
~ ‘7 ‘ * 
sy 
raeeme Of. 2 
oak i aes 
ay f y i A 
“oe 
pay 4 fs 5.4 a2 &i “ 
4 " Y 
> \ 
; att). 2 80u ¥ Mu. o* 
ns a r 
F H f ‘ oe > , og 4 * ary 
d y 7 
- ie . ' ¢ 
‘ a ‘| J 
“ A 
@ Ge .¥ 7" é be 
“3 i £74) Fi 4 : 
ie § ine of Om gy p ‘ 
j rita i Sei Ve ae aes 8 et 2 
¥ , * 
my , ‘ \ i = 3 eM  P«* 
t i he A. r 
‘ 7s EA , Gai & 
- ale ae ae 4 
{ : Ori » DO RT. .c. ort. 
> n 
otevtxe see Shoune Vee 
ie | ty 4. te a+ ‘ 
SPS. Wt Soy err 
. 4 mony We ier chee 
r " vy ee OF ‘o. 
’ 7 SSz j NES ok oy SJei£ 
i i ‘ 
Ss . { 
‘JuG. 4. ftiw mokuget Tel or 
“ a = a a eS - fi C vo bus aT 
i r2anag Sans. 2 So Bb ae 
ih ea es i oe nee oar et 
32 Jee¢al Fe° 67 Oki aorags 


heal ssdoson~E fens Ate , 
z mn” t « c ¢ UG } "Eis 14 Sere ; Baty aE Es et 


a ee amt io & 
(Ooms AW Tye .wWatStea cy 


> 


Lit 
;2THERTEULOA JSAHIMA, A 
game. 20 gndae dh ane avons JAD - Cy bs 


notdetedo AVL AHOUA, 2eAqGuAa 


» dred aes miso season ‘ennemtetaeg / 
+2 sighs yao. seanitomoaee ” 


345 


Sh 


OVERLOAD PROTECTIVE FUNCTIONS: 


deol GRID UOVERCURRENT RELAY = If amplifier orid current 
substantially exceeds normal maximum values, the grid 
relay automatically latches the internal T/R relay 
circuits in the receive condition, This occurrence 
is indicated by bright illumination of the red EXCESSIVE 
GRID CURRENT LED, even after sxcitation is reduced or 
removed. The grid relay is reset and normal operation 
restored by momentarily returning either the exciter to 
recaive (release PTT or VOX) or the amplifier to STANDBY. 
CORRE Se Hee nS P aOR EX Ch SST BS GRT OD SCURRENT.BERORE 
RESUMING OPERATION, 

365.2 PLATE OVERCURRENT RELAY - The plate relay is actuated 
if d=-c plate current exceeds the normal paak value, 
which may occur as a result of overly-heavy amplifier 
loading or load mismatch, overdrive, or a fault in the 
HY or plate circuits external to the power supply. 
Plate overcurrent actuation is equivalent to pressing 
the OFF power switch; all a-c power is removed. BEFORE 
RESTORING POWER BY OPERATING THE ON POWER SWITCH, SET 
THE OPERATE=}STANDBY SWITCH TO STANDBY. Correct t 
cause of excessive plate current before resuming opsra- 
tion. Allow tubes to reach operating temperature for 
at least 10-15 seconds after restoring power, and ba 
certain that excitation is removed, before switching 
the amplifier back to OPERATE. 

3.5e5 PRIMARY LINE FUSES = As described in section 2.3, the 
blowing of one or both fuses gene rally indicates gither 
(1) excessive average d-c plate input over a period of 
several seconds or longer (e@.q., carrier operation at 
2+ KW for more than 1-2 seconds) or (2) a fault in the 
transformer or high voltage power’ supply. UNLESS IT IS 
KNOWN THAT FUSE FAILURE WAS DUE TO TEMPORARILY-EXCESSIVE 


POWER INPUT, DO NOT REPLACE FUSES AND APPLY A-C POWER 
UNTIL THE PROBLEM HAS BEEN DETERMINED AND CORRECTED; 


TO DO OTHERWISE MAY RESULT IN DESTRUCTION OF TRANSFORMER, 


HE CREE TIBI EAS wore Pb ibe OEPRCUDhS,. UR SOLER: COMPONENTS. 


CAUTION: THE HIGH VOLTAGE SHORTING “CROWBAR” SWITCH LOCATED. ON 


THE HV RECTIFIER BOARD PLACES A LOW-RESISTANCE SHORT ACROSS 


THE HIGH VOLTAGE SUPPLY WHENEVER TRE COVER IS OPEN UNLESS 
THE CROWBAR IS MECHANICALLY DISABLED. ALSO, THE AMPLIFIER 
TUBES DO.NOT RECEIVE COOLING AIR WHEN COVER IS OPEN. DO NOT 
APPLY A-C POWER TO THE AMPLIFIER WITH THE TOP COVER OPEN, 


REDUCING EXCITER POWER OUTPUT: If the exciter or transcsiver 


used to drive the ALPHA 374 or ALPHA 274 amplifier is capabis 
of substantially greater power output than the 100 watts nomi-~ 
nally required for full-powser SSB, some difficulty may be 
experiencad in avoiding occasional overdrive due to excitar 
output “spikes.” This problem may be avoided by taking any of 
several steps to effectively limit exciter peak output. 
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ALC CONTROL ALPHA 374 and 274 amplifiers provide negqative- 
going ALC control voltage from a low-impedance source, 
Threshold is automatically established by amplifier grid 
current, as indicated by initial illumination of the red 
LED, Maximum ALC output is approximately ~10 to -15 volts 
ALC alone will normally provede smooth protection against 
overdrive when used with axciters with no more than twice 
the required power output capability. If resultant ALC 
action is excessive with higher-powered axciters, other 
techniques may be employed with, or instead of, ALC. 
REDUCED EXCITER OUTPUT LOADING Exciter output may be 
reduced by perhaps 10-30%, without significantly affect- 
ing other operation, by the simple expedient of loading 
the power stage less heavily during tune-up. €£.G., if 
normally-speacifiead “tune-up” plate current is 240 ma, 
loading only to 180-200 ma will typically reduce peak 
output by 20% or so. This technique obviously is not 
applicable to exciters with broadband or otherwise fixed 
output circuits. 


REDUCING EXCITER OUTPUT-STAGE VOLTAGES The peak output 


capability of a vacuum-tube (tetrode or pentode) exciter 
output staqa may often be reduced very easily by lowering 
the d-c scraen voltage. A switch can be incor porated 
for sasily restoring normal operation, if desired. It 
may also sometimes be practical to reduces the peak output 
of a transistor r-f driver stage by lowering its collector 
supply voltage; this should not be attempted, however, 

by anyone lacking thorough knowledge of the equipment and 
means of astablishing satisfactory operation afterwards. 
RF ENVELOPE CLIPPING In addition to providing a useful 
incrsase in "talk-power,” a well-designed and properly 
adjusted rf clipper also can be used to establish the 
maximum available peak output power. If a transmit gain 
control exists = or can be installed - between the rf 
Clipper output and the exciter final stage, it will be 
effective in controlling peak exciter output. If T/R 
switching or other transients by-pass the clipper, 
however, overdrive problems may nevertheless result. 

RF DISSIPATIVE ATTENUATOR PADS A resistive attenuator 
may be installed in the exciter output (amplifier input) 
coaxial line to absorb any desired percantage of the 
incident power. This procedure is straightforward except 
that it usually introduces a receiving complication: 
since most modern transcaivers and receiver-axciter 
combinations are fed raceive input signals from the 
antenna via the transmitting rf output connector, a pad 
in the excitation-output line will correspondingly 
attenuate all received signals unless msans are arranged 
to remove the attenuator from the line on receive. 
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SECTION 4 = MAINTENANCE AND TROUBLESHOOTING 


ROUTINE MAINTENANCE: Your ALPHA amplifier should be inspected 
at regular intervals and cleaned as necessary to prevent 
accumulation of dust and dirt. Any accumulation should be 
loosened with a soft brush and carefully removed with a 
vacuum cleaner. Particular attention should be given to 

high voltage and cooling airflow areas, including the high 
voltage receitifer board CB1, plate blocking capacitors 

C12 and C13, bypasses C14 and C15, the power transformer, 
blower, and the air intake and exhaust screens. 


An occasional check should also be made to insure that cooling 
airflow is normal. With the palm of ths hand held about 4 to 
5 inches from the exhaust port, cool airflow should be felt 
within 30 seconds to one minute after initial amplifier turn-on. 
After an extended transmission, exhaust air should not be so 
hot as to prevent holding the hand 3 to 4 inches from the 
exhaust port for at least 5 seconds. Blower speed depends 

to some extent on a-c line voltage; if cooling appears to be 
marginal or inadequate, or if blower noise is excessive, con-= 
tact the factory for information on adjusting blower speed. 


ADJUSTMENT AND ALIGNMENT: 


ALC THRESHOLD = The level of grid current at which ALC 


output begins to rise ("ALC threshold") is controlled by 
Phesvaive of yR219.0n control cincuitthoard? C82.0 (This tvaiue 
is factory set for normal operation into a matched load, 

but may be changed if necessary to satisfy a different set 
of operating conditions. This is best accomplished with the 
aid of an in-line monitoring oscilloscope, under actual 
operating conditions with ALC feedback in use. NOTE: Some 
models ampioy a predetermined value fixed resistor at R219, 
while others use a trimmer potentiometer. DO NOT IN ANY CASE 
OPERATE Sint ANPLIPIER Whitt pee bob aC OVE RSREMOVED »eGR 4SERIOUS 
DAMAGE TO TUBES OR POWER SUPPLY MAY RE ° 


BANDPASS FILTER ALIGNMENT = The bandpass output filters for 

the amateur 80 through 10 meter bands are factory aligned for 
optimum high power SSB operation into a matche gd 50 ohm load. 
No readjustment should be attempted without first contacting 
the factory for information relative to providing the spacial 
cooling required to avoid tube damage during adjustment, as 
well as relative to accass to adjustments and the actual align~ 


ment procedure itself. 


TROUBLESHOOTING = Any technician familiar with high power 
vacuum tube linear amplifier techniques, as well as with basic 
solid state discrete davices, should ancounter little diffi- 
culty maintaining and servicing ALPHA series linears. Circuit 
operation is described in SECTION 5. The following chart lists 
several possible problem areas and suggests probable causes 2nd 
corrective actions. 
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FABLE LIT 


SYMPTOMS 


Nothing at all happens 
when ON switch is 
actuated (no fan, no 
HV indication). 


Fan operates but low or 


zero HV meter indication; 


meter does not light. 


| During apparently normal 
operation, all power is 

suddently cut off from 

amplifier (no HV). 


Internal T/R relay fails 


to operate when transmit- 


ting; drive power feeds 
thru to load; HV normal 
and meter lamps lighted. 


Low power output on all 
bands in both MANUAL and 
BANDPASS positions. 


Low power output in 
BANDPASS position only, 
one or more bands. 


Red and/or green GRID 
CURRENT LED indicators 
light more frequently or 
more intensely (or less 
so) than normal. 


Distorted output signal. 


Fuses 
are okay, primary a-c ok. 


- TROUBLESHOOTING SUGGESTIONS 


PROBABLE CAUSE & CORRECTIVE ACTION 


1) 


Improper external aec wiring, or 
external breakers or fuses open. 
Cover interlock SS not closed. 
Transformer connectors P2-J2 not 
properly mated. 

Fuses Fi-F2 blown due to excessive 
average plate power input, or short 
circuit in high voltage power sup- 
ply. Check C724. STO; Ty D101-0104, 


Fuse F1 (only) blown ...see above. 
Plug-in board CB2 not properly in- 
stalled; defective +24 volt supply. 
Check +24 volt line at jack J6(AUX). 
Plate overload relay tripped by 
excessive power input. 

Momentary interruption of primary 
power. 

Actuate ON switch to restore power. 


No external relay (RLY) control 
switching provided, or defective 
cable or connectors. 

Amplifier switched to STANDBY mode, 
ih RED SEX CESSIVES INDICATOR IS 
steadily lighted, grid overcurrent 
relay tripped. Reset by momentarily 
switching exciter to receive or 
amplifier to STANDBY, then back. 


Low primar y a-c line voltage. 
Inadequate drive power. 

Defective or damaged tube(s). 

Severe load mismatche due to shorted 
cable or lo-pass filter, etc., which 
affects all bands. 


Excessive load SWR; out-of-band opsra- 
tion or bandswitch set wrong ; defec- 
tive cable, lo-pass filter, antenna 
traps or tuner, fittings, atc. 
Bandpass output sad tanrs) misaligned. 


Excessive load SWR or defect in feed- 
line or matching system. 


Excessive drive power, 
Improper tune-up; excessive load SWR 
in BANDPASS operation. 

Damaged bias switch or RF sensor. 
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SECTION 5 = THEORY OF OPERATION 


Se1 RF AMPLIFIER SECTION: Triode amplifier tubes v1 and V2 
(and V3 in ALPHA 374 and ALPHA 274 with PK-1) are connected 
in a common grounded-grid configuration. Their indirectly- 
heated cathodes eliminate the need for customary filament 
isolation chokes. Operating and standby bias is applied 
as a positive voltage from cathode to grid (ground), via 
decoupling choke 1. S8ias control circuitry is on circuit 
board CB2, described later. 


RF excitation is fed to the tube cathodes via T/R relay 
contacts K4a (and, in 3-tube units, broadband transformer 
T2. %T2 is a ferrite-toroidal-core unit which matches. the 
3-tube cathode input impedance to the desired 50 ohm level.) 


With bandswitch S5 in any of tha MANUAL positions, the plate 
tuning circuit is a pi-L network tuned by C26 (the manual 
TUNE control) and loaded by C32 (manual LOAD control). 


ALPHA 374 ONLY: With SS in any bandpass position, the manual 
tuning and loading controls C26 and C32 are replaced by 
firedeana Cactory preset “capacitors €23-025, €2/7-C31, C33, 
and C40. In combination with the corresponding coil taps, 
also selected by S5, these components constitute preset 
bandpass filters for each amateur band. Each transforms 

a nominal 50 ohmresistive load to the required plate load 
impedance. across the band, as well as suppressing the second 
and higher order harmonics in the output signal. 


While the load impedance seen by the tube plates varies 
somewhat across the width of each band, with normal line 
voltage and a matched load the ALPHA 374 in BANDPASS posi- 
tions is generally capable of delivering at least 500 watts 
of carrier output (CW/TUNE mode) and 1000 watts of PEP SSB 
voice output (SSB mode) across gach band. 


BOTH MODELS: CAUTION NOTE - The Eimac 8874 tubes are rated 
for a maximum plate current of 500 ma each under voice modu- 
lation conditions on SSB; the limit under key-down carrier 
conditions is 250 ma. To avoid possible tube damage, do not 
operate the ALPHA 374 or ALPHA 274 key-down for more than 

2-3 seconds with plate current exceeding 300-350 ma per tube. 
Because of power supply and tube cathode characteristics, 
actual power output available under SS8 voice conditions may 
be significantly greater than that observed key-down,. 


Toroidal coil T3 and associated components make up a conven- 
tional rf directional coupler; C41 provides a long decay 
time constant which permits the corresponding RF FWD WATTS 
scale to be calibrated in terms of approximate reoetitive 
peak rf power. Thus a useful indication of RF output is 
provided under SS8 voice conditions. 
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Diodes D7 and 08 and associated components constitute an 
rf excitation detector. With rf drive of approximately 
100 milliwatts, sufficient negative-gqoing d-c is derived 
Popa Cuuale, Chewetece ran ce Olas: suiltcn on circuit board 


Dewar 


POWER SUPPLY AND FRONT PANEL: Main power relay K1 is con- 


nected in a latching arrangement controlled by momentary 
UN-OF fi swat Ghutogier Tole D—siart--Tresistors no and, R4 limit 

Choe ni tae eich curren c. (orimariiy sue CO) Charging of 

high voltage filter capacitor C24) when a-c power is applied. 
When the surge subsides after a few milliseconds, K2 closes 
anuNSnODtssoul nceapd. 44, 


Relay K3, controlled by CW/STBY-SSB switch S2, selects 
orimary taps on power transformer T1 to provide either 

high (2200 V nominal) or low (1400 V nominal) d-c plate 
voltage. A third pole on K3 selects the proper tap to 
maintain filament voltage at 6.3. An additional low voltage 
center-tapped winding on 11 provides power to board CB2 which 
contains low voltage rectifiers and requlators, bias circuits, 


speree 


Foon VOLtage d=—c™f rom, 11 is rectified by full wave bridge 
iii ouCn Ovo and Filtered bys oll filledgcavacitor C24, 
R101 through 2105 provide a safety bleed-down of C24 when 
power is removed; 2106-8109 constitute a precision (1%) 
multiplier for HV meterino via multimeter M1. (These recti- 
minor crang vesistors are, Located. Onecircuit, board, Gel ,.which 
is mounted directly atop the insulator studs of C24. 


Resistor R5 is a surge suppressor which limits the maximum 
possible momentary oeak current which can flow as the result 
of any high voltage (8} to ground fault, and protective diode 
D4 provides a fault current return path around the bias cir- 
Cit seineciio GVGht Of such a nNagnm VOltage to ground fault, 
the. vwoltaqe drop across RS is reduced by R110 and D105 to a 
maximum of 51 volts, suitable for actuation of the plate 
overcurrent relay located oan CB2. 


Pushbutton switch S53 selects the circuit parameter to be 
displayed by multimeter ™1; when the PEP button is depressed, 
the second pole of switch S2 (CW/TUNE-SSB) establishes the 


appropriate meter scale factor. 


AUX jack J6 may be used as a convenient external test point 
for checking the +24 volt d-c line, as well as to supply a 
few milliamoeres of current for operation of an external 
Blectronicm/Rastitch-errother option. 
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9-3 CONTROL CIRCUIT BOARD CB2: Plug-in circuit.board.CB2 con- 
tains low voltage rectifiers and requlators, bias, grid 
and plate metering, warmup time delay, ALC, and overload 
monitoring and.control circuitry. 


PLATE CURRENT METERING, PEP METERING, PLATE OVERCURRENT RELAY -~ 
Plate current (returning From tube cathodes to B-) flows 
through R201, R202, 0208, 1201, and K201/R240. The voltage 
drop across R202 is isolated by D204 and used to meter d-c 
plate current with a suitable multiplier resistor, R204. 

(Diode D205 provides a voltage drop to compensate for the 


drop across D204 (and D2Q1 and D203).) 


The drop across R202 is also isolated by D203 and used to 
charge C202; combined with multiplier resistor R205, this 
provides a fast-attack-slow-decay signal proportional to 
peak plate current. With suitable choice of scale factor 
multiplier resistors R205 (SS8 mode) and R205 plus R206 
(CW/TUNE mode) to compensate for nominal plate voltaae, a 
useful meter indication of peak d-c power input is achieved. 
Because C202 cannot charge instantly to the full peak valus 
of the voltage drop across R202, the meter does not respond 
to isolated signal peaks, but rather to repeated or sustained 
values of peak plate current. 


Capacitor C201 is charged via D201 to the value of voltages 
drop across R201 plus R202. Its discharge time constant is 
approximately 0.5 second. When the voltage across C201 de- 
cays to slightly less than that across C202 (approximately 
one -half second after both are charged by a plate current 
peak), D202 goes into conduction and C202 discharges through 
R203 with a time constant of approximately one second. Prior 
to D202 conduction the discharge time constant of C202/R205 
is about 7 seconds, thus for approximately one-half second 
after a current peak occurs the PEP meter appears to “hang” 
at its peak value, then discharge rapidly when D202 begins 


Los CON CUCtie 


Resistor R240 is salected in production so that a steady 

or momentary crest of plate current of approximately 1.5 
amperes is sufficient to actuate the relay, K201. Contacts 
K201a then momentarily remove coil voltage from primary power 
relay K1, unlatching it and disconnecting all a-c power from 
the amplifier. As previously mentioned, zener diode D105 
protacts K201 from extreme coil voltage surges in the event 
of a high voltage fault, while still permitting the overcur- 
rent relay to trip quickly and protect the amplifier. 


LOW VOLTAGE POWER SUPPLIES - Low voltage a-c from 171 is recti- 
fied by D217 and D219 to yield approximately 25 to 40 volts 
d-c after filtering by C208. Regulated +24 vde is pr ovided 
by three-terminal monolithic voltages requlator IC1 (this 
voltage may drop to slightly less than 24 vde in the CW/TUNE 
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condition; normal operation is not affected in any way). 


D216 and 0218 provide a negative dec voltage which is filtered 
by C209 and requlated to -18 volts or less (for the ALC ampli- 
fier) by zener diode D225. 


TIME DELAY AND "READY" CIRCUIT - At initial power turn-on, 
+24vdce becomes available at the output of regulator IC1. Voltage 
divider R235-R236 provides approximately +18 vde to supply time 
delay MOSFET Q209. Timing capacitor C211 charges through R238 
with a time constant of approximately 70 secondss Q209 provides 
an extremely high imosdance load which has negligible effect on 
timing, and drives the coil of delay relay K203 via D220 and 
R237. Approximately one minute after turn-on, this coil voltage 
reaches the pull-in level and contacts K203a close, latching 
Uhernmeresay pa tar? joyand 0201% j+24ivdc. is thus applied to the 
“ready” line via PCB pin 13, lighting the meter lamos and pro- 
viding power to the T/R relay and bias switching cir cuits via 
STANDBY-OPERATE switch S4, 


BIAS CIRCUITS - +24 vde from the regulator is applied to the 

tube cathodes via R207, cuttina off olate current. With S4 open 
(amplifier in STANDBY), no control voltages are applied to trans- 
istors Q201 through Q204 and all remain “off.” When S4 is closed 
(OPERATE) but no external short is applied to the relay line via 
RLY jack J3, various operatinao voltages are applied to these 
transistors via pin 16, contacts K202a, and relay coil K4 between 
pins 17 and 18; all transistors are biased in such a way that 
Q202 and Q203 remain “off," however, so that the full +24 volts 
bias remains on the tube cathodes. 


Placement (of sanshort across *RLY «jack J3 to put the amplifier in 
the transmit condition drops voltage at pin 17 from +24 to zero, 
cutting off Q204; Q203 is thus driven to saturation by +24 volts 
from the "hot" side of the T/R relay line (pin 18) via R208. 
Under this condition, R207 and R209 operate as a voltage divider 
to reduce tube cathode bias (which is applied via D206 and pin 2) 
to a value of about 10-12 volts; this bias level maintains the 
tubes at plate current cutoff with low plate voltage in the 
Cw/TUNE mode, but allow a small amount of plate current to flow 
in the higher-plate-voltage SSB mode. Biasing the tubes slightly 
into conduction under idling conditions in the SSB-transmit con- 
dition prevents a threshold "switching" effect under very low 
drive signal conditions, yet results in extremely low power waste 
and heat dissipation with no signal. Eweceltemt linearity is 
achieved on SSB by lowering tube bias further when an excitation 
Signal is present. Negative d-c output from the rf excitation 
sensor in the rf amplifier section is applied to Q201 via pin 11; 
when drive power reaches about 100 milliwatts, Q201 is cut off 
Q202 switches fully on so that its collector voltage drops to 
very near zero. Tube operating bias is then only slightly greater 
than the 5.1 volt drop of zener D222. 
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Bias switch Q202 is arranged to function as a maximum grid 
current clamp, providing a measure of protection against 
severe over-excitation of the amplifier. Diodes 0207 thru 
D209 clamp the base of Q202 to a maximum level of +1.8 vde. 
The primary grid current return path for the amplifier is 
via D222 and the collector-emitter of Q202, through R217 to 
ground (other resistors connected to the emitter are of much 
larger value than R217 and have negligible effect). As the 
IR drop across R217 due to grid current approaches one ViOi Insts g 
with Q202's base clamped to +1.8 volts, Q202 goes out of the 
saturated condition and its collector-emitter drop begins to 
rise, increasing the amplifier cathode bias. If amplifier 
excitation is increased sufficiently to drive grid current 
above about 175 to 200 ma, the collector voltage on Q202 
rises abruptly and any additional grid current returns to 
ground via 0210, 0223, R226, 0213, K202, and the external 
relay line via pin 17. Continued increase in excitation 

and grid current will actuate K202, Closing the normally 
Open contacts of K202a and latching the relay via D212. 

The latching voltage from K202a (N.0.) is also applied to 
Q208 (see discussion below), turning on the red EXCESSIVE 
LED indicator on the front panel. Actuation of K202 re- 
moves +24 vdc from the T/R relay line at pin 18, latching 
the amplifier in the receive condition. The grid overcurrent 
relay (K202) may be reset to normal by (a) switching the 
amplifier momentarily to STANDBY which removes +24 volts 
From pin 16 or (b) momentarily returning the exciter to 
Teceive, thus opening the external relay line (disconnecting 
pin 17 from ground) and removing the ground return for coil 


K202. 


LEO ORIVERS (RED AND GREEN INDICATORS) - Bias switch Q202, 
as just described above, is designed to limit amplifier grid 
curr ent to about 200 ma, while the normal range of maximum 
Operating grid current does not normally exceed 100-150 ma. 
The value of R217 is such that the drop across it reaches 
about 0.7 volts - sufficient to turn "on" Q205 - when grid 
current reaches the level at which reasonable amplifier 
efficiency is achieved. Typical values (which may, however, 
vary somewhat from amplifier to amplifier) are about 7 ohms 
For R217 and thus 100 ma grid current to turn on Q205. The 
collector current of Q205 flows through green (NORMAL) LED 
D6, so that the initial threshold of D6 illumination indicates 
grid current approaching an efficient "peak Sig nal’ slevel. 


Q208 controls the red (EXCESSIVE) LED indicator in identical 
Fashion, except that voltage divider R219-8223 delays the 
transistors turn-on threshold so that red LED D5 lights at 

a higher grid current than does D6 INTELL eR 21 oes Factory 
adjusted (or selected, if a fixsd resistor) so that red LED 
(and ALC = see below) threshold occurs as amplifisr grid cur- 
Tent just approaches the area where linearity begins to deter- 
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The grid current at which red LED 05 begins to turn on is 
typically 20-30% greater than that for the green LED D6... 
commonly 130 ma. Because of amplifier tube characteristic 
variations, some variation in "normal" grid current levels 
occurs between different amplifiers; the values of R217, 
R219, and R216 are established in production to compensates 
for such variations. 


AUTOMATIC LEVEL CONTROL (ALC) - Transistors Q206 and Q207 
generate a negative-qoing d-c output voltage as amplifier 
grid current rises above the threshold established by R219, 
as previously described in the case of the red LED indicator 
Clurcultes With orid current\i below the? threshold level, 0206 
is cut off; Q207 is driven into conduction via R230 and 
D274, Misosthate iwwis emitter is*celamped *aesmall—fraection of “a 
volt negative with respect to ground. When the voltage 
across R223 reaches about 0.7 volts (at approximately the 
same grid current required for red LED threshold), Q206 
begins to conduct. The decreasing positive voltage at Q206's 
collector allows the base of Q207 to go negative, followed 
DVitsvemtteredicd the ALG outout at nping?.* At al@orid,;cur- 
rent about 20% above ALC fand red LED) threshold, Q206 is 
fully "on" with its collector clamped near zero voltaqe; 

the base of Q207 is then clamped at about -18 volts by zener 
D224, and the (unloaded) ALC output voltage is about the 
same. Maximum ALC voltage in actual operation depends to 
some extent on the "knee" characteristics of D224 and on 

the value of load acros s the ALC output jack, but a maxi- 
mum swing of 0 to -10 volts is typically available. 


GRID CURRENT METERING = Grid current is metered by measur- 
ing the IR drop across R217, with R216 selected to provide 


a suitable scale factor. 
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SECTION 7 —- STANDARD ELECTRICAL PARTS 


7.1 RF SECTION 


CIRCUIT SYMBOL DESCRIPTION 

G4f,” 0255 C35) 04 01 to .05 mfd/500 volt disc ceramic 

6529 C6,°C7 69,639 201 to .05 mfd/SO volt disc ceramic 

GhlmG5 7; eGor ~001 to .005 mfd/500 volt disc cer. 
GAD, C14,%C16-C22 2300 pf/500 volt feedthru ceramic 

GAD ECTS 1000 pf/5 KV transmitting ceramic 

Gta). C15 -002 to .005 mfd/3 KV disc ceramic 

C23 100 pf + 10%/5 KV transmitting cer. 

C24 40 pf + 10%/5 KV transmitting cer. 

C25 10 pf + 10%/5 KV transmitting cer. 

C26 15-170 pf/3 KV air variable (TUNE) 

C27. 285. C29 20-200 pf/1.5 KV air variable 

G20e C31 10-75 pf/1.5 KV air variable 

G32 20-500 pf/2 KV air variable (LOAD) 

C33 330 pf/5 KV transmitting cer. or mica 

C34 S pf/ 1 KV disc ceramic 

C35 270 pf/500 V dipped silver mica 

C36 7-100 pf mica compression trimmer 

C40 50 to 100 pf/5 KV transmitting cer. 

D7 through D10 1N4148, 1N914B, or equivalent 

K4 DPDT 15 amp., 26 VDC; Allied BOT6-0D 

reals 15 microhenry/1 ampere choke 

L9 1.0 to 2.5 mhy/100 madc RF choke 

L713 1 mhy miniature molded choke 

R7, R8, RI 100 ohm/ 2 watt composition 

R10 100 ohm/10 watt non-inductive 

R11 2.2 K/1 watt composition 

RABewhiS 22 ohm/S watt composition 

R14, R15 Selected in production; + w. comp. 


Vijev2, VS Eimac 8874 ceramic-metal air cooled 


i 


= 
“ 
re 
wt be 
a" oe 
nal is 
‘= 
a o. 
rt 


a a +a 
, 2TAAD: JOO IAT IS 


weve ey Fi 
raw a62\b Me mW Any oF FQ, 
tliey 2A NA 0, oF Pe 
7, My = b Ba ery Oo > Se had, . 


tr, Fa 


ied | 


tiov oe \ eq Pay 
uy 


| i I tere yee. ¢ 


33 oe 
o 9e75 VA é&XDAa eRo Pe SU, 
Es, enerd VA-GA\ROT a % va? 
tet#imenesy UH AN Witt 4 +0 hh. 
a a ‘ ee es ba emi g on ‘ 
J Fm rey ! AX) +: eT > iz 
5 i | > of et T 1. he 
ifdalts ita UNS . ig, ON Poets F. 
‘ok ~s © “* « a 
ald si the UP Cat yi Gos e Oe 
olds {ie YM S5 FARO BVeOF 
Cd dit fin ie, > rh 
yp sidsiiey the We ghee MOsets 
: i_ . ae head 
0 piltiimantat VP OV 4e Cee 
" i 
, Lng sere WA. fo Lae a 
. 4 re { a =e 
i -TSya4 ae Oot? @ OP’ tay ots 
“ inten. Beal on ted awl Lie De See Te 
13 ne reseaetqnasa aAhin my. Ui i) a 
P be _ bi 4 ‘, “aa a 
j * | Wid Vey t s he | ‘Es i} : o J He 
y : 4 Ps 2 e 
IASLavivne 46 .BArY GRTORFE, 
melita’ ;aay¥ psqas 20, TdeG 
‘a Hy) 
t eregms Piyvinenaqoise oF 
iS Th. sbaw OOT\ vaw ca “ OF ef 
vorto hablom e2U IH. LAlLm wie - 
tileoumso shaw § i orto GOT 
\? 7 Wiha > 7 oy UP \mde GGT 
notdteaguis: tiew Cate 
10 | Lenqming tiaw é\mele 98 
a + rnoks SouHneotm ni betoe chad, 
tis. Leiensolmeyes erb8 6m 3 
fk 
es 
4 AY Att 
r i 74° < 
ae Fey : , 
oy 
P| ¢ ’ 
er tart 
§ - ts 
eras 


= TED beds 
| sea 


i i ee Vaan Be 


ee = fn eee 


bs 
Fa a 7 
aia 


Be ee GAD 
gg Agupars nel 


Cee Me ee 
DeY te res me | 


Rta os, Cee 


ai ae med: ee 
: HR 
a rs oM Lil : 
ite ey ae av: i, 


‘oe ste 


ae ; ue - : | el 7 


7.2 POWER SUPPLY 


GIRCULT “SY aeol 


B1 


C24 (or C41) 
C30, Boln ec 32 


D4, D2,.D3S 
D4 
DS 
DE 


D101 through 0104 


D105 
mh E74 
J1 


Ki, K2 
K3 


m1 
p4 


R1 

R2 

R3, R4 

R5 

R6 

R101 thru R105 
R106 thru R108 
R109 

R110 


S1 
S2, 34 
= 1) 
S55 


7b 


AND PANEL (EXCEPT CB2) 


DESERIPTION 


Nominal 115 CFM; Howard 4450 fan 

30 mfd/2500 volt oil filled 

2001 to .005 mfd/500 v disc ceramic (may 
also be designated C37, C38, C39) 

1N4004 or equal (400 PIV/1 Amp. silicon) 

400 PIv/3 amp (100 A surge); Motorola MR-5S04 
Red light amitting diode; Motorola MLED-650 
Green LED; Motorola MLED-750 

3 KV PIV/silicon stack; special 

51 volt/5 watt zener; 1N5369 or equivalent 


10 amp/250 volt; Littelfuse 3AB or Buss ABC 
Cinch-Jones $-312-CCT or equivalent 


DPST or DPDT/15 A/26 VOC; Allied BOT6-D 
3PpT/10 A/ 24-26 VDC; P-B type KUP 


O-1 madc full scale, taut-band; Modutec 


Cinch-Jones 9-312-CCT or equivalent 


700 ohm/8 watt wirewound 

250 ohm/10 watt adjustable 

40 ohm/ 12 watt wirewound 

25 ohm/25 or 50 watt wirewound 

240 ohm/2 watt (220 to 330 ohm okay) 

220 K/2 watt composition 

1 Meg/1% type RN-65D 

Lent OTK IE watt composition 

3,3K/2 watt composition (may vary lot-to-lot) 


SPDT momentary; Cutler-Hammer 7509K5 or equal 
DPST toggle; Cutler-Hammer 8370K27C or equal | 
Special pushbutton assembly; Centralab 

SPOT interlock assembly; Microswitch 17AC1T 
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AMATEUR RADIO PRODUCTS WARRANTY 


EHRHORN TECHNOLOGICAL OPERATIONS, INC. warrants sach new ETO 

amateur radio product to be freefrom defective matsrial or work- 
manship. If under normal conditions of use in accordance with 
published ratings and procedures the equipment malfunctions, it 

will be repaired at no charge to the owner for labor or materials 
provided tha t the malfunction is reported to the authorized ETO 
dealer from whom the unit was purchased, or dine ctly. bo. the. sb.1,0 
Factory, within one year from date of sale to the original owner, 

and provided that the warranty registration form supplied has been 
Fully completed and returned to ETO within 15 days after date of sale 


If, because of a malfunction occurring within 30 days of date of 
sale and in our judgment due to a manufacturing defect, return of 
an —€f0 product for Factory service is authorized, €T0 will’ pay 
shipping charges to and from any: point within the continental U.S. 
via our choice’ of carrier. (If the failure occursfrom 31 to 90 days 
after date of sale, ETO will pay return shipping charges only. 

All shipping charges attendant to equipment returned map than 30 
days after date of original sale shail be borne by the owner. 


CAUTIONS ODO NOT UNDER ANY CIRCUMSTANCES RETURN EQUIPMENT TO ETO 
WITHOUT SPECIFIC ADVANCE AUTHORIZATION FROM ETO. IF A MALFUNCTION 
1S SUSPECTED, CONTACT, YOUR SELLING DEALER OR THE ETO SERVICE DE- 
PARTMENT OWiTH tULL DETAILS OF THE TROUBLE BEFORE ATTEMPTING REPAIRS. 


DO NOT SHIP EQUIPMENT IN OTHER THAN APPROVED FACTORY PACKING; 8E 
CERTAIN TO REMOVE POWER TRANSFORMER BEFORE SHIPPING ANY UNIT WHICH 
WAS SHIPPED FROM THE FACTORY WITH TRANSFORMER REMOVED. 


This warranty does not cover any product which has been subjected 

to misuse, neqlect, accident, incorrect wiring not our own, improper 
installation, or to use in violation of specifications and instruc- 
tions furnished by us, nor to units repaired or altered by parsons 
not authorized by us, nor in cases where the serial number has been 
removed, altersd, or defaced, nor to transmitting tubes. 


Transmitting tubes are warranted by their manufacturer and thes 
warranty is administered by ETO. 


This warranty is in lieu of all other warranties expressed or 
implied and no representative or person is authorized to assume 
for fanny fother Niabiiity in connection with tourtoroducts: 


ETO reserves the right to change or improve its products as it 
may deem desirablsa, without obligating itself to make such changas 
or improvements available for its previously manufactured products. 


CHRHGRN es TECHNOLOGICAL OPERATIONS, INC, 


BrOOKSUwile, wr LoTrida 335172 
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DEGa AION 1 


1.1 GENERAL DESCRIPTION 


The ALPHA 374 and ALPHA 274 are high power linear amplifiers 
incorporating major advances in engineering and construction, 
They are rated for continuous service at maximum legal amateur 
power (FCC rules) in SSB, CW, FSK, and SSTV modes. 


Exceptional power capability is achieved in combination with 
uniquely compact size and modest weight through the amployment 
of a variety of advanced components, imcluding state-of-the- 
art Eimac ceramic tubes, a power transformer with tape-wound 
core of grain-oriented silicon steel, and ETO's exclusive 
ducted-air cooling system, 


The ALPHA 374 is capable of delivering normal power output, 
into a reasonably well-matched load, across all amateur bands 
From 3.5 through 30 MHz without manual tuning adjustments, 


1.2 SPECIFICATIONS AND RATINGS 


Frequency Coverage: ALPHA 374 - Bandpass or manually tuned 
all amateur bands 3.5 through 30 MHz. ALPHA 274 ~ manual 


tuning only. Substantial band-edge overlap for MARS, etc. 


Maximum Power Input: ALPHA 374 - 3 kilowatts PEP SSB or 
1.2 KW average d-c or carrier, continuous duty. ALPHA 274 - 
2.2 KW PEP SSB or 1.0 KW average d-c oor carrier, 


Drive Requirements: Approximately 30 to 40 watts drive per 


kilowatt d=c input, using either average or PEP Figures. 


Inout Impedance: Nominal 50 ohms resistive; input SwWR 
typically less than 1.5:1 at any frequency in range covered. 


Output Impedance: Nominal 50 ohm resistive load, SWR not to 
exceed 1.5:1 for ALPHA 374 "bandpass" operation OTe esto 


manually-tuned operation of either model. 


Tube Complement: ALPHA 374 - (3) Eimac 8874; ALPHA 274 - (2). 


Primary Power: 120/240 V, 3 wire with neutral, 50-60 Hz, 1 @. 
Contact factory for information on other arrangements. 


Physical: Self-contained in one designer-styled extruded 
aluminum cabinet with folding tilt stand. Overall size: 
ee eee Oe bi mhti= 52° nntinds ety. Goo nounde 
shipping in two cartons suitable for UPS or air freight, 
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SECTION 2 = INSTALLATION 


UNPACKING: Open larger shipping carton and carefully remove 
amplifier. Remove transformer from smaller carton, handling 
with care to avoid possible damage to leads or connectors. 


IMPORTANT!$ SAVE ALL PACKING MATERIAL FOR RE-USE; ANY SHIPMENT 
OF THE EQUIPMENT IN OTHER THAN FACTORY PACKING, OR WITHOUT 
REMOVING POWER TRANSFORMER, MAY VOID WARRANTY. 


Inspect thoroughly for shipping damage. Remove the two screws 
securing rear Plance of top cover and slide it open. Inspect 
interior for damage, loose parts, etc. In the avent of damage 
notify dealer or ETO immediately. Complete and return warranty 
registration form to ETO immediately. 


TRANSFORMER INSTALLATION: Locate a-c cover interlock switch 
assembly at top, right of rear panel and note axact mounting 
arrangement. Remove two flat head screws and all hardware, 
allowing interlock assembly to hang by its leads over top of 
rear panel. Remove tape securing 12-pin socket (part of the 
main wiring harness) to filter capacitor; temporarily tuck 
socket out of the way to left of filter capacitor. Remove 
the four +-20 bolts and washers from transformer base. 


Set transformer outside right, rear of amplifier cabinet, 
orisnted so that the two “arms” of its "H” shaped mounting 
base run left-right, with the short transformer wiring harness 
positioned along the right top edge of the transformer and 
around the front corner so that the 12-pin plug is at the top- 
front-center of the transforme r with pins facing left. Very 
carefully lower transformer into position behind the filter 
capacitor, visually aligning the mounting holes. (It may be 
helpful to rig a simple "sling” of glass-reinforced tape, or 
wire, as an aid in handling the heavy transformer.) 


Position amplifier so its right edge extends 2 to 3 inches 

over adge of table, exposing the two outer transformer mounting 
holes} install 2 bolts with washers provided (from below cabi- 
net) but do not tigh ten. Tip amplifier up onto its left end 
and install two remaining bolts. Check to insure that all four 
sides of transformer are clear of nearby surfacas, then tight en 
all four mounting bolts securely, 


Check the mating 12-pin connectors for proper pin orientation 
and push them fully together. SLIDE THE HEAVY INSULATED SLEEV- 
ING OVER THE JUNCTION SO THAT BOTH CONNECTORS AND THEIR CABLE 
CLAMPS ARE FULLY COVERED. Gently work the two red “Q-C" con- 
nectors from transformer onto the two angled mating “Q-C” tabs 
at the rear of the high voltage circuit board (just in front 

of transformer. DO NOT STRESS CAPACITOR STUDS SUPPORTING BOARD: 


Re-mount interlock as before; clcse cover fully and replace 
the two screws which secure it to rear panel. 
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2.35 ELECTRICAL INSTALLATION: Unless otherwise specified, the 
amplifier is shipped wired for operation from a standard 
220 to 250 volt, 3-wire-with-neutral, single phase power 
source of 50 to 60 Hz. The green wire in the power cable 
must be connected to the source neutral wire. (120-N-120V) 


Service wiring of #12 gauge copper or equivalent, provided 
with 15 or 20 ampere fuses, is adequate. TO OPERATE WITH 
ANY POWER SOURCE NOT AS DESCRIBED, CONTACT THE FACTORY, 


RF QUTPUT = DO NOT OPERATE THE AMPLIFIER AT ANY TIME WITHOUT 
A PROPERLY IMPEDANCE-MATCHED LOAD CONNECTED TO THIS RECEPTACLE, 
Use a standard PL-259 type (“UHF") plug and RG-8/U coax. 


Riel UMeam Lone CLL biag jack anor theo Rk output oof exciter.or 
transceiver using RG=-58/U cable and an “RCA phono" type plua. 
With amplifier in the receive condition, in STANDBY, or OFF, 

the exciter/transceiver is connected thr ough to the load, 

as required for normal receive antenna connection (or "bare- 
foot" exciter operation) by all popular exciters and transceivers 


RLY - An external short must be connected across this jack on 
transmit in order to actuate the internal changeover relays. 
Use a standard “phono” type patch cable, which will normally 
plug directly into a corresponding “relay” jack on the trans- 
ceiver/exciter providing a contact closure on transmit OMe Yee. tor 
ALC - A negative-going ALC voltage is available at this jack 
for use with transceivers/exciters equipped with external ALC 
input jacks. Use a standard "phono" patch cable. See sections 
3.2 and 3.6 for additional information, 


AUX = Plus 24 volts d-c is available at this jack to power 
low-current-drain accessories, such as an optional electronic 
T/R switch, designed for use with the ALPHA 374-or ALPHA 274, 


FUSES = Use only 10 ampere, 250 volt ceramic body fuses, Buss 
type ABC or Littlefuse type 3AB. Standard glass fuses may 
cause amplifier damage. Blowing of one or both fuses generally 
signifies either (1) excessive average plate power input or 
(2) a fault in the high voltage powsr supply. TO AVOID POSSIBLE 
EQUIPMENT DAMAGE, DO NOT REPLACE BLOWN FUSE(S) UNTIL SOURCE OF 
TROUBLE ES yVOUGATED ANDACORREGTEO . (See section,3.5 .for.addi- 
tional information on fuses and protective circuits.) 
*Changs to 20 ampere fuses for 120 volt operation. 
CAUTIONS Do not physically locate the amplifier so that normal 
air intake or axhaust air flow is obstructed; keap it at least six 
inches in front of walls, draperies, etc. 


WARNING: DO NOT APPLY A-C POWER TO THE AMPLIFIER WITH COVER OPENS 


SERIOUS POWER SUPPLY DAMAGE NOT COVERED UNOER WARRANTY 
MAY RESULT, (See section 3.5 for additional information.) 
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3.1 CONTROL FUNCTIONS: 


ON-OFF = Momentarily lifting the switch toggle applies a-c 
power to the amplifier (internals relays close and fan 
starts); when the electronically-controlled warm-up time 
delay of approximately 60 seconds is complete, the meter 
face will light up indicating “amplifier ready.” Oepressing 
the ON-OFF toggle momentarily will remove all a-c power. 


OPERATE=STANDBY - In STANDBY amplifier T/R relays are locked 
in the recsive position; antenna is internally "fed-through” 
back to the RF INPUT jack, permitting normal exciter/trans- 
ceiver operation without the amplifier. Im OPERATE the ampli- 
fier T/R relays are controlled by the external RLY line. The 
OPERATE-}STANDBY switch also may be used to reset a grid 
evercurreant relay latch-out condition (see section 3.5). 


SSB-CW/TUNE = In the CW/TUNE (down) position, operating condi- 


tions are proper for continuous carrier or low power operation 
(up to 1.2 KW input) of the ALPHA 374, or for manual tune-up. 
Maximum efficiency at power inputs of 1 KW or less will nearly 
always be achieved in this position, particularly in bandpass 
operation. In the SSB position, operating conditions are 
optimum for single sideband operation at up to 3 KW PEP input. 


METER SELECT = Pushbuttons select the parameter to be dis- 

played by the panel meter, as follows; 

GRID - Total grid current; .15 ampere (150 ma) full scale. 

LATE - Total plate current; 1.5 amperes full scale. 

- Plate voltage; 3 KV (3000 volts) full scale. 

P = Approximate repetitive peak d-c power input under 
voices modulation; isolated high peaks ara absorbed, to 
provide a useful indication of "effective" PEP input. 3 KW. 

FWO - Forward (incident) rf power; under vaica modulation 
metar indicates approximate renatitive peak envelope 
power (PEP) rf output; 2 KW full scale eae meter scale), 

REFL = Reflected (reverse) rf power; 200 watts full scale. 


A) 


Oojx 
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GRID CURRENT = Green and red light-emitting diodes (LED's) 
provide instantaneous visual monitoring of axcitation level: 
NORMAL (green) = Begins to glow at approximately 90 ma grid 
current, the minimum level normally needed for good efficianc 
EXCESSIVE (red) = Begins to glow dimly as grid current 
approaches the high and of its linear operating ranga(and 
ALC threshold) -- typically at about 100 to 130 ma dec. 


Severaly excessive excitation (grid current above 150 ma ) 

will latch the grid overcurrent protective relay, locking tha 
amplifier relays in the receive mode and steadily illuminating 
the red EXCESSIVE GRID CURRENT LED aven after excitation is 
raduced or removed. Relay is reset by momentarily switching 
the exciter to recaive (release VOX or PTT) orthe amplifier 

to STANDBY. Corract the axciter output level before resuming 


transmission. 
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BAND = Sets operating frequency range of amplifier and, in 
the ALPHA 374, selects BANDPASS or MANUAL tune-load mode. 
Functions as a conventional bandswitch in the ALPHA 274, 


With ALPHA 374 set to the wider index mark on a given band, 
internally pre-set bandpass filters are connected for that 
band and the front panel manual TUNE and LOAD controls &®ave 
no effact. The narrower band index marks correspond te the 
manual tuning mode, switching in those front panel controls. 
NOTE: The position marked "10 LO" is intended for bandpass 
operation from 28 to 29 MHz, "10 HI” for 29 to 29.7 MHz. 


TUNE = In the ALPHA 274 and on the MANUAL bandswitch positions 
of the ALPHA 374, this knob controls plats tuning of the pint 
output network. Minimum capacitance occurs at scale "0." 


LOAD - Controls the degree of (manual) plate loading. Under 


gost load conditions minimum loading occurs at maximum capaci- 


tance, scale "0." This realationship may reverse on the two 
lowest frequency ranges (80 and 40 meters) with certain loads. 


INITIAL AMPLIFIER ADJUSTMENT: It is absolutely essential that 
any linear amplifier be properiy loaded, tuned, and driven in 
order for it to deliver normal power output with low distortion 


and without the danger of internal damaqe. 


Loading, tuning, and drive levels ara always inter-dapandent; 
by far the most conclusive way to confirm and maintain safe 
and correct operating conditions is through continuous use of 
an in-line monitoring oscilloscope. Such an instrument is 
aimpia to use and provides at-a-glance indication of normal 
(or abnormal) overall amplifier operation. 


In any case it is extramely important tha t operating proced- 
ures outlined in this manual be faithfully followed, especially 
so if a monitoring oscilloscope is not used regularly. Damage 


resulting from abuse and/or abnormal operation, whether 
inadvertent or intentional, is not covered under warranty. 


At least 80% of all equipment “problems” and damage result 


directiy Prom the user's failure to read, understand, and 
follow basic operating instructions: 


PRELIMINARY CHECKS - Before attempting to operate the ALPHA 

374 or ALPHA 274 on any particular frequency, certain important 

conditions must be met for safes and proper performance: 

(1) For manually-tuned operation the load SWR must not exceed 

approximately 2:1, as indicated by a ratio of forward 
rf power (FWD) to reflected rf power (REFL) of 10:1 or 
more. Although the amplifier rf wattmeter accuracy is 
degraded at forward power levels less than 500 watts, 
a preliminary safe-SWR check may be made by feeding 
full exciter carrier output through the (turned OFF) 
amplifier to the antenna and noting the meter deflections 
for FWD and REFL. Because of the 10:1 difference aD 
meter scala factor, a REFL needle deflection no greater 

than the oun daPlaction indicates an approximate FWD /REFL 
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of 10:1 or mors, safa for manual operation. 

(2) For ALPHA 374 SANDPASS operation the load SWR should 
not exceed 1.5:1; a FWD-to-REFL power ratio of at least 
25:1 satisfies this requirement. This check should 5e 
mada with a FWD power of 500 watts, normally achiaved 

. by manually adjusting the amplifier for 1 KW dec CW 
input (as described in section 3.2 below) and then 
touching-up exciter output as necessary to set the FW 
power reading at 500 watts (.5 on red scala), A load 
SWR acceptable for ALPHA 374 BANDPASS operation is 
indicated if the corresponding REFL reading is no 
greater than about 20 watts, or mid-way between 0.1 
and 0.5 on the red meter scale. 

(3) If tha maximum exciter or transcaiver output is in the 
ranga of about 50 to 140 watts, little difficuity shoulc 
ba axperienced in setting the proper drive level tc tra 
amplifier. The use of ALC may be convenient, With 
transceivers in the 150 watts-and-up output class it is 
extremely desirable that ALC feedback and/sar other 
suitable measures be employed to pravent severe overdrivs:, 
(See section 3.6 for specific suggestions.) Tha maximum 
exciter output is approximataly the FWD rf powar reacing 
noted in preliminary check (1) above; a readina of 0.2 
on the rec scaiese corresponds to 100 watts FWD power. 


MANUAL TUNE-UP = This procedure applies to manual tune-up oF 
hotn the ALPHA 374 and ALPHA 274. Since the ALPHA 374's Dand- 
pass filters are dasiqned to provid a optimum afficiancy when 
operating on high power SSB (2 to 3 KW PEP input) into a matchec 
50 ohm resistive load within the amateur bands, 3cme improvement 
in power output and efficiency may frequently ba achieved by 
MANUAL tuning when these conditions do not ail exist. For 
example, if it is desired to run one kilowatt dec power incut 
on Cid, FSK; or SSTV, or into a mismatched antenna, or on ean 
guce-of=band MARS frequancy, the ALPHA 374 will orosbably deliver 
somewhat greater power output whan carsfully tuned and loacac 
manually, ag compared with BANDPASS oparation, Tha Foilowins 
tunseup precedurs has besn found to oraduca excellant rosults: 
2.1 Set amplifier switches to STANDBY and CW/TUNE; aoply 
a-c power (listen for relay closures and Fan Start, 
3.9.2 Sat BAND, TUNE, and LOAD controls in accordance wit 
the INITIAL CONTROL SETTINGS (Tabla I below) for the 
Fraquancy band te be usede 


TABLE “T = ALPHA 374/274 INITIAL CONTROL SETTINGS 


BAND (MANUAL ) TEST.FREQ. TUNE LOAD 
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3.2.3 Tune up exciter or transceiver in accordance with 
its manufacturer's instructions (with amplifier in 
STANDBY, the exciter output feeds through directly 


to the load). 


Return exciter rf output control to zero and the 


axciter to the receive condition. 


3.2.4 If amplifier meter scale is illuminated, indicating 
"ready," press PLATE meter button and switch to the 


OPERATE condition. 


3.2.5 Switch exciter to transmit an unmodulated carrier 
(iea., CW, LOCK KEY, or TUNE mode); very 3lowly 


increase exciter power output from zero. 


Amplifier 


plate current should rise eda to 100 ma or more 
9 


at very low drive level (0.1 watt 


then continue to 


increase steadily as the excitation power rises. 
STOP INCREASING EXCITER OUTPUT when amplifier plate 
current reaches 0.5 ampere (top, black mater scale). 


3.2.6 Press FWD meter button. Carefully adjust first LOAD, 
then TUNE controls for maximum FWD meter indication; 


repeat until no further increase in output 


3.2.7 Press PLATE button and note plate current. 
IIa or IIb below, as appropriate, note the 
PLATE CURRENT desired for intended mode of 


TABLE IIa =- ALPHA 374 TUNING/OPERATING PARAMETERS (& 


is seen. 
In TABLE 

TUNE =-UP 

operation. 


"274 wW/PK1 ) 


EMISSION & mODE TUNEUP PLT TYPICAL MAX. METER READINGS DRIVE 


PEAK INPUT SWITCH _CURRENT PLATE* PEP FID* PWR 
CW/FSK@ 1KW = «CW ~70-.90 A ci—eG pea c= 0 Sow 
SSB @ 2-3KW SSB .80-1.0 A PA Oe lela 2 eh ee o— Vso 80-100 

TABLE IIb - ALPHA 274 TUNING/OPERATING PARAMETERS 

Cw @1 KW Cw 75 A Aras 18 26-6 50-100 
FSK/SSTV@7OG0W CW 250 A 250 sa 23-55 35-70 
FSK/SSTV@ 1KW SSB 040 A 250 1.20 -Dm—e? 35-70 
SSB @ 2 KW SSB o75 A 03-65 36=1.6 .4-1.2 80-100 


* NOTE: Peak meter indications during voice crests on SSB 
are extremely dependent upon voice and exciter gnaraccteris— 
tics, as well as whether ALC or more elaborate forms of 
speech processing are employed. The PEP and FWD meter 
Functions indicates approximate values of d-c input power 


and rf output power averaged over words and phrases, not 


true instantaneous peak values. 
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36208 Uniess the actual olata currant obesry 
3.2.7 above was within one scale dfiyisisn 9 
desired TUNE@UP SLATE CURRENT feam tho tahiti 
exciter power outsut very sitohtly in whicheva 
tion meves amplifiar plats curren: toward ah 
desired value, Rapeat steos 3.2.6 through 3. 
Observed plata current is within ones scale is 
the desired valug, Return axcityr tc reesive, 


= 


34235 FINAL ADJUSTMENTS, MANUSL TUNING: At comoistien of 3cs 


tha amplifiar is very close to proper adjustmant For the 


desired type of apsration. The final “touch-up” ad jusétn 
descrited hereafter consist simply of trimming tha axeci? 
level (and possibly TUNE and LOAD sontroeis in tha casa 
FSK, and SSTY spvration) te secura peak osrformanca at 
exuct power input desired. 
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Determining Dec Power Inout = Averane des 
is simply the produc t of amplifies piates 
itipliad oy the plats valtago Oe) volts) 
as CW, FSK, and 3S7V the valuse of yoltage an 
be read directly from the meteor under kay-dar 
singla sideband voice, tha averages d-= power 
by FCC rules) is approxi nately tha oraduct sf tha 
reading of tha olata currant meter on voices aeaks 
corrssnonding (minimum) AY indication, which aiss 


Ve) 
3 
ce ¢ 


C 


ty 

3 
ceed 
reg 

a Cy 


yg 
m4 Cy 7 
oat 


s 
as 


Cc 


t 
Q) 


f= 

+ 

iar 

C 

ee 
fac} pases fete D5 

Be ot 
3 


(7 ae « 
O 
OL) 
c& 


Re che hee 
yoics peaks, 

Tysical on EES Ons itoten ci 
approximately (.75 amperss) X 
x (2150 volts) = 970 watts. 
readings on srasts of aoe FORCsy MOdUIAL US 


\ f yu ee, ve aed a sae es = a alse 
Meg 2isuryorses? = 970 watts averaas d-clinsy 


= eve way 


Wi seuo NED UNRULY GAT Res conn leds! 
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increage mike gain 
the nighest PLATE current mever 2 
modulation reach the smaller of 2 
normal value shoum in applicabis TABL 
(2) ths plats current valua correaace 
mum agyveraga det stwer innut doaiczod. 
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3.322 SSB = HIGH POWER For SSB power input above about 


Seed 


1 to 1.2 KW PEP, the amplifier should be placed in 
the SSB position of the SS8-CW/TUNE switch after 
initial tune-up. Final adjustment is otherwise 
axactly as in 3.3.1 above, taking care to select 
the proper value of desired maximum plate current, 


WARNINGS ALWAYS REMOVE EXCITATION COMPLETELY BEFORE 
OPERATING. THE SSB-CW/TUNE, STANDBY-CPERATE, OR BAND 
SWITCHES. SEVERE AMPLIFIER DAMAGE MAY OTHERWI OCCUR 

CW-FSK=SSTV The procedure given in step 3.3.1 is 

also applicable to final adjustment for carrier modes 

of operation such as CW, FSK, and SSTV. Sinca these 

modas do not require maximum amplifier linearity, 

however, some additional efficiency and power output 


may often be achieved by increasing excitation and grid 
current beyond the point of optimum linearity. 


Upon completion of 3.3.1, increase axcitation by a 

very small increment; if PLATE current increases beyond 
the desired operating value, adjust the LOAD control to 
return it neaniy. (but not ey to that level, then 
carefully adjust TUNE control for minimum plate current. 
Check GRID current; if still lass than .13-.15 ampere 
(.1 ampere for ALPHA 274), repeat procedure until the 
desired value of PLATE current is achieved simultansousl: 
with such level of GRID current. FWD rf power output 
should be slightly greater than at conclusion of 3.3.1. 


SLOW SCAN TV INTERSPERSED WITH VOICE SSB In general 
the amplifier should be adjusted in accordance with 
3e3.1 (and 3.3.3 if desired) with the video signal 
applied to the exciter. When audio (voice) signals 

are to be transmitted, it is only necassary to adjust 
mike gain as required to avoid overdrive as evidenced 
by heavy, bright flashing of the RED LED and GRID meter 
excursions much beyond .05 ampere. 


If maximum power voice is desired, REMOVE ALL VIDEO 

AND AUDIO SIGNALS OR RETURN EXCITER MOMENTARILY TO THE 
RECEIVE CONDITION, switch amplifier to SSB mode, then 
adjust mike gain (or other rf output control) for normal 
Obed COM La Ve LoS) LO is etuese O68 CREA RETURNING 4 O VIDED 
SIGNAL, REMOVE EXCITATION AND SWITCH AMPLIFIER BACK TO 
THE CW/TUNE MODE. 


The amplifier may also be initially adjusted for normal 
SSB voice operation at about 2 KW PEP input in the SSB 
mode and left in that mode for video transmission 
PROVIDED THAT EXCITATION IS ADJUSTED SO THAT THE POWER 
Ve eee CUR SNOT EX GEED “ONteICL OWA TI Dat. 
This procedure will normally produce less picture power 
output (and higher plate dissipation) than proper SSTV 
vidgo operation in the CW/TUNE amplifier mode. 


' } 
. ’ 
1 
, ey C1 
. 
- 
‘ x 
1 ) ; 
a. foe tot) 19 * e 
& avods tvuant teaog Bet roy AWS Nas tH age ot 


y 
) ; .o f " belied Re ts | 
Keoalo et Siuede weabtilew@ eft .Mat> aA Sat ae 
ar 7 ma on oe x “" { a =r oP 
io4%9 Antiwe IMUTNWO-Bee wie SO nmeisiLecd & 2 “a 
twredsa 4” Joeatautes {ents °.cyeenn7 Tetdsar 


- a ah 4 s ia? se > ae t : 
d . A ma) ie 4 eV gs rete ets THE i a hoe4: JAAS. 
." ha F a P es ony : 
24 itxan Herkueb Fo avlav jor @ 
 g ~ 4 ty ee ™ %y ae rryia't oe Bi y¢ 
Vy bATL GAS ied CY RWIS y Mee irl hw 
s : a ' — “mntadaa she ibe ieeauderam ae a lana cp 
as ier lays "Tibia Ree. AMT. Mt tango 
i™ pie g suttew > (ae “aS ba eid Fb PePD tad 
: ; = , apr aeey ape crencams nnn em ona ome 
‘i po 1 L f s y be 
1 sf é 5 ; OP) BS 4 Fk BE 
- ~— ojsrainiereensegunaint yitibenn ee eee ey 
~) 
! wy “s ~*, - 
} I \ f 2903 Bt) Vie@ea de I - ¢ sts 
ee eee 
wb “ at es : =: at, oh ” 
: j eri e? eldsoliqgs Geis 
“ ; er 
| & f ME } > Re Os 334 ent it 
t 4 ' ag 
: : <8 PPLiveTs of ¢ BSdvom 
7 . 4 
‘ ? 7 4 } 4 Gita - & Layewvor 
r 4 pion P Gti 5 
A t y7 \ a) Pa eee ee ee 0 Vr 


2 
‘ ti? et re aayuee: «fete 
: ‘ RIQ HE 743 or at Hie {tS 
' : my few Rn namo Hess y Bs 
x a 4 pa I vy T be . - 2 MANS ah or a, as 
] - es 
r y> 
© d yt 
ae na 
' ot ) ‘a i o 
10V MTD ; byt 
i‘ (fi ; i ! 
1 ] , ‘J mf A 4 . a, : >" as 
1s tort). ,4esboum edd 62 ventions 
iqo al db ,baddimeness of of ee 
; ukebae ‘ kay oc? DSIZUBST #89. OF Re Ss rat 
' 3") rae dealt Jrgind ¢vvaett od 
- ert ). ‘royvéed foun eneievioxrs 
VO9SR  .berlesh ef #2 iow tTeR00 Hagen yte: SE 
_— ‘TIQKkS VRUTSR AOS TAM Le ae eee 
en 4 seb tiqna tiodhue [UO TiGare. Beteoan 
erg iba dye Th Tedie Io) AlSe Ala. tay Le 
wc t G3 {0.0 Re Re fa ut flotdagines 
A 3 ‘M3 Ise GUA VOTTRAT IL I¢S SvOr Ze: % jx TE 
30m: aM ws any: 
; 


30% tbetevibe yiteri ind od. were vem dorIe Lume ant. 
sit of tuant UO sts gunse $e cektdsean tiles Bee7 
| t eabty ad% ehbm Yodo ab Diet bas eee |” 
2, OITEUL OA al a TRATIONS TANT! O30 YOR!) Ge: 
o-TTRWOITH 3A0 O390X9 ‘Tor. 2300 FNUnaLe Wie Les a : 
btusoia gaol saubatd i Peace {iw etubepaiq altty © 
Teqo079., nsag (ne tiiq tee ip eiefo seroiW ope) | at ate 
oom teabtrL A ical JMU T\ wiz nk ned e sr eae ty. ae 
Sade Wh ie es re 


3.4 FINAL ADJUSTMENTS, ALPHA 374 BANDPASS mODE ONLY: The preliminary 
checks described in section 3.2 (page 3c) must be performed to 
determine that load SWR is no greater than about 1.5:1, and 
therefow suitable for BANDPASS operation. Highast afficiency, 
however, will result if load SWR is 1.3:1 or less (2% REFL pwr). 

3.4.1 Set BAND switch to the broader index line for tha ama- 
teur band desired; use "10 LO" for 28-29 mHz, "10 HI” 
for 29-29.7 MHz, Set the SSB8=CW/TUNE toggle switch to 
the appropriate position from TABLE IIa. Push PLATE, 

3,4,2 With exciter/transceiver set up for the desired mode of 
operation, very slowly increase exciter output from 
zero (with normal modulation applied if SSa or SSTV) 
until sither (1) the PLATE meter reaches the maximum 
indication desired for normal operation OR (2) the 
PLATE OR GRID meter maximum indication reaches tha 
maximum value listed in TABLE IIa (excessive peak grid 
currant will also be indic ated by heavy, bright flash- 
iniqmofuthelrad tle D cindicatior ). aqin wuUsPFSKp oreSSTV,; 
excitation may be increased until grid current reaches 
212 to .15 amperes maximum (bright illumination of the 
red LED), provided the maximum acceptable or desired 
plate current is not axceeded. 

304.5 On SSB voice the Pinal exciter sutput setting should 
be such that with normal voice modulation the highest 
PLATE meter deflections do not frequently axcaed the 
maximum value determined by leqal or rating considera- 
tions, and GRID meter peak deflections do not excesd 
approximately .05 amperes (red LED not brightly flashing 

364.4. Press FWO button and note highest meter reading on 
the red O-2 KW scale under sustained, normal modulation, 
This reading, when transmitting CW (key-down), FSK, or 
SSTV should approximates at least 50% of the d-c power 
inout calculated by multiplying d-c plata current times 
plate voltage (see 3.3). On SSB voice, note the highest 
metar reading with PEP button depressed, under sustained 
modulation; the highest FWD power indication should 
approximate at laast 50% of the highest PEP indication 
with a well-matched load, or at least 40% othsrwise. 

3.4.5 In normal amateur (U.S.) “maximum legal power” SSB 
voice operation, approximate maximum meter readings 
on modulation peaks will be PLATE 0.4-0.5 amperes, 

GRID .03-,06 amperes, PEP 1.2-2.0 KW, and FWD 0.5~ 
1.2 KW. IF ANY READING DIFFERS SUBSTANTIALLY FROM 
THESE Mi GURES » MAND TESPECIALINITF IGRID CURRENT IS'emuCH 
HIGHER OR FWO POWER LOWER, CAREFULLY RE#CHECK THE LOAD 
SWR AND ALL ADJUSTMENTS. 

3.4.6 Continuous monitoring of amplifier performance with an 
in-line rf oscilloscope = particularily in the case of 
BANDPASS ALPHA 374 operation with a moderately mis-= 
matched load.-permits precise adjustment for optimun 
oerformance (maximum output, minimum distortion) to be 
accomplished very quickly and sasily aven while voices 
transmissions are beina made. Tha utility of such a 


monitoring ‘scope is great and can hardly be exaggeratad 
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OVERLOAD PROTECTIVE FUNCTIONS: 


3.5.1 GRID OVERCURRENT RELAY ~ If amplifier grid current 
substantially exceasds normal maximum values, the grid 
relay automatically latches the internal T/R relay 
circuits in the receive condition. This occurrence 
is indicated by bright illumination of the red EXCESSIVE 
GRID CURRENT LED, even after excitation is reduced or 
removed. The grid relay is reset and normal operation 
restored by momentarily returning either the axciter to 
recaive (release PTT or VOX) or the amolifier to STANDBY. 
CORRECT THE CAUSE OF EXCESSIVE GRID CURRENT BEFORE 
RESUMING OPERATION, 

36562 PLATE OVERCURRENT RELAY = The plate relay is actuated 
if d-c piate current exceeds the normal peak value, 
which may occur as a result of overly-heavy amplifier 
loading or load mismatch, overdrive, or a fault in the 
HV or plate circuits external to the power suoply. 

Plate overcurrent actuation is aquivalent to pressing 


the OFF power switch; all a-c power is removed. BEFORE 
“SERE 


RESTORING POWER BY QPERATING THE ON POWER SWITCH 
THE OPERATE=STANDBY SWITCH TO STANDBY. Correct the 
cause of excessive plate current berore resuming opera- 
tion. Allow tubes to reach operating temperature for 
at least 10-15 seconds after restoring power, and ba 
certain that excitation is removed, before switching 
the amplifier back to OPERATE. 

3e5e5 PRIMARY LINE FUSES = As described in section 2.3, the 
blowing of one or both fuses gene rally indicates gither 
(1) excessive average d-c plate input over a period of 
several seconds or longer (e@.q., carrier operation at 
2+ KW for more than 1-2 seconds) or (2) a fault in the 
transformer or high voltage power supply. UNLESS IT IS 
KNOWN THAT FUSE FAILURE WAS DUE TO TEMPORARILY-EXCESSIVE 
POWER INPUT, DO NOT REPLACE FUSES AND APPLY A-C POWER 
UNTIL THE PROBLEM HAS BEEN DETERMINED D AND CORRECTED, 
TO DO OTHERWISE MAY RESULT IN DESTRUCTION OF TRANSFORMER, 


HVSRECTIRIERS ,YSTEP=SHART OLRCURTSS OR DERHERPCOMBONENTS. 


CAUTIONS THE HIGH VOLTAGE SHORTING "CROWBAR” SWITCH LOCATED ON 


THE HV RECTIFIER BOARD PLACES A LOW-RESISTANCE SHORT ACROSS 


THE (HIGH WOLTAGE "SUPPLY sWHENEVER © PHE eCOVER (DS*OPEN@UNLESS 
THE CROWBAR IS MECHANICALLY DISABLED. ALSO, THE AMPLIFIER 
TUBES DO NOE RECEIVE COOLING IADR WHEN COVER VIS GPEN;: -DO NOT 
APPLY A-C POWER TO THE AMPLIFIER WITH THE TOP COVER OPEN, 


REDUCING EXCITER POWER OUTPUT: If the exciter or transceiver 


used to drive the ALPHA 374 or ALPHA 274 amplifier is capabla 
of substantially greater power output than the 100 watts nomi-~ 
nally required for full-power SSB, some difficulty may be 
experiencad in avoiding occasional overdrive due to excitar 
output “spikes.” This problem may be avoided by taking any of 
several steps to effectively limit exciter peak output. 
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ALC CONTROL ALPHA 374 and 274 amplifiers provide naqative- 
going ALC control voltage from a low-impedanca source, 
Threshold is automatically established by amplifier grid 
current, as indicated by initial illumination of the red 
LED, Maximum ALC output is approximately ~10 to -15 volts 
ALC alone will normally provede smooth protection against 
overdrive when used with exciters with no mora than twice 
the required power output capability. If rasultant ALC 
action is excessive with higher-powered axciters, other 
techniques may be employed with, or instead of, ALC. 
REDUCED EXCITER OUTPUT LOADING Exciter output may be 
reduced by perhaps 10-30%, without Significantly affect- 
ing other operation, by the simple expsdiant of loading 
the power stage less heavily during tune-up. €£.G., if 
normally-specified “tune-up" plate current is 240 ma, 
loading only to 180-200 ma will typically reduce peak 
output by 20% or so. This technique obviously is not 
applicable to exciters with broadband or otherwise fixed 
output circuits. 

REDUCING EXCITER OUTPUT=-STAGE VOLTAGES The peak output 


capability of a vacuum-tube (tetrode or pentode) exciter 


output stage may often be reduced very sasily by lowering 
the d-c scraen voltage. A switch can be incor poratsad 
for easily restoring normal operation, if desired. It 
may also sometimes be practical to reduce the peak output 
of a transistor r-f driver stage by lowering its collector 
supply voltage; this should not be attempted, however, 

by anyone lacking thorough knowledge of the equipment and 
means of astablishing satisfactory operation afterwards. 
RF ENVELOPE CLIPPING In addition to providing a useful 
increase in "talk-power," a well-designed and properly 
adjusted rf clipper also can be used to establish the 
maximum available peak output power. If a transmit gain 
control exists =- or can be installed - between tha rf 
Clipper output and the exciter final stags, it will be 
effective in controlling peak exciter output. If T/R 
switching or other transients by-pass the clipper, 
however, overdrive problems may nevertheless result. 

RF DISSIPATIVE ATTENUATOR PADS A resistive attenuator 
may be installed in the exciter output (amplifier input) 
coaxial line to absorb any desired parcentage of the 
incident power. This procedure is straightforward except 
that it usually introduces a receiving complication: 
since most modern transcsivers and recaiver-axciter 
combinations are fed receive input signals from the 
antenna via the transmitting rf output connector, a pad 
in the excitation-output line will correspondingly 
attenuate all received signals unless means are arranged 
to remove the attenuator from the line on receive. 
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SECTION 4 = MAINTENANCE AND TROUBLESHOOTING 


ROUTINE MAINTENANCE: Your ALPHA amplifier should be inspected 
at regular intervals and cleaned as necessary to prevent 
accumulation of dust and dirt. Any accumulation should be 
loosened with a soft brush and carefully removed with a 
vacuum cleaner. Particular attention should be given to 

high voltage and cooling airflow areas, including the high 
voltage receitifear board CB1, plate blocking capacitors 

C12 and C13, bypasses C14 and C15, the power transformer, 
blower, and the air intake and exhaust screens. 


An occasional check should also be made to insure that cooling 
airflow is normal. With the palm of the hand held about 4 to 
S inches from the exhaust port, cool airflow should be felt 
within 30 seconds to one minute aftsr initial amplifier turn-on, 
After an extended transmission, exhaust air should not be so 
hot as to prevent holding the hand 3 to 4 inches from the 
axhaust port for at least 5 seconds. Blower speed depends 

to some axtent on a-c line voltage; if cooling appears to be 
marginal or inadequate, or if blower noise is excassive, con~ 
tact the factory for information on adjusting blower speed. 


ADJUSTMENT AND ALIGNMENT: 


ALC THRESHOLD = The level of grid current at which ALC 


output begins to rise ("ALC threshold") is controlled by 

the value of R219 on control circuit board CB2. This valus 
is factory set for normal operation into a matched load, 

but may be changed if necassary to satisfy a different set 

of operating conditions. This is best accomplished with the 
aid of an in-line monitoring oscilloscopes, under actual 
operating conditions with ALC feedback in use. NOTE: Some 
models ampioy a predetermined value fixed resistor at R219, 
while others use a trimmer potentiometer. DO NOT IN ANY CASE 
OPERATE THE AMPLIFIER WITH THE TOP COVER REMOVED, OR SERIOUS 


EE 


DAMAGE TO TUBES OR POWER SUPPLY MAY RE : 


BANDPASS FILTER ALIGNMENT = The bandpass output filters for 


the amataur 80 through 10 meter bands are factory aligned for 
optimum high power SSB operation into a matche gd 50 ohm load. 
No readjustment should be attempted without first contacting 
the Pactory for information relative to providing the special 
cooling required to avoid tube damage during adjustment, as 
well as relative to accass to adjustments and the actual align~ 


ment procsdurs itself. 


TROUBLESHOOTING = Any technician familiar with high power 
vacuum tube linear amplifier techniques, as well as with basic 
solid state discrete devices, should ancounter little diffi- 
culty maintaining and servicing ALPHA series linears. Circuit 


operation is described in SECTION 5. The following chart lists 


several possible problem areas and suggests probable causes 3nd 
corrective actions. 
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SYMPTOMS 


Nothing at all happens 
when ON switch is 
actuated (no fan, no 
HV indication). 


Far: operates but low or 


zero HV meter indication; 


meter does not light. 


During apparently normal 
operation, all power is 
suddently cut off from 

amplifier (no HV). 


Internal T/R relay fails 


to operate when transmit- 


ting; drive power feeds 
thru to load; HV normal 
and meter lamps lighted. 


Low power output on all 
bands in both MANUAL and 
BANDPASS positions. 


Low power output in 
BANDPASS position only, 
one or more bands. 


Red and/or green GRID 
CURRENT LED indicators 
light more frequently or 
more intensely (or less 
so) than normal. 


Distorted output signal. 


Fuses 
are okay, primary a-c ok. 


4b 


- TROUBLESHOOTING SUGGESTIONS 


PROBABLE CAUSE & CORRECTIVE ACTION 


1) 


Improper external a-c wiring, or 
external breakers or fuses open. 
Cover interlock S5 not closed. 
Transformer connectors P2-J2 not 
properly mated. 

Fuses Fi-F2 blown due to excessive 
average plate power input, or short 
circuit in high voltage power sup- 
OLY ous GheCkeG24 45) 01/7 bls ao) 0) -D1 04, 


Fuse F1 (only) blown ...see above. 
Plug-in board CB2 not properly in- 
stalled; defective +24 volt supply. 
Check +24 volt line at jack J6(AUX). 
Plate overload relay tripped by 
excassive power input. 

Momentary interruption of primary 
power. 

Actuate ON switch to restore power. 


No external relay (RLY) control 
switching provided, or defective 
cable or connectors. 

Amplifier switched to STANDBY mode. 
Tere Det hGe.o5 LUE eINDECA TOR “1S 
steadily lighted, grid overcurrent 
relay tripped. Reset by momentarily 
switching exciter to receive or 
amplifier to STANDBY, then back. 


Low primar y a-c line voltage. 
Inadequate drive power. 

Defective or damaged tuba(s). 

Severe load mismatche due to shorted 
cable or lo-pass filter, stc., which 
affects all bands. 


Excessive load SWR; out-of-band opsra- 
tion or bandswitch set wrong ; defec- 
tive cable, lo-pass filter, antenna 
traps or tuner, fittings, atc. 
Bandpass output eiipeacs) misaligned. 


Excassive load SWR or defect in feed- 
line or matching system. 


Excessive drive power. 
Improper tune-up; excessive load SWR 
in BANDPASS operation. 

Damaged bias switch or RF sensor. 
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SECON es HEUR Venue OPERATION 


5.1 RF AMPLIFIER SECTION: Triode amplifier tubes v1 and V2 
(and V3 in ALPHA 374 and ALPHA 274 with PK-1) are connected 
in a common grounded-grid configuration. Their indirectly- 
heated cathodes eliminate the need for customary filament 
isolation chokes. Operating and standby bias is applied 
as a positive voltage from cathode to grid (ground), via 
decoupd ing chokemcirs Clas coptrolscircuitry dis on.circuit 
board CB2,,) described: dater. 


RF excitation is fed to the tube cathodes via T/R relay 
contacts K4a (and, in 3-tube units, broadband transformer 
T2. 172 is a ferrite-toroidal-core unit which matches. the 
3-tuba cathode input impedance to the desired 50 ohm level.) 


With bandswitch S5 in any of the MANUAL positions, the plate 
tuning circuit is a pi-L network tuned by C26 (the manual 
TUNE control) and loaded by C32 (manual LOAD control). 


ALPHA 374 ONLY: With SS in any bandpass position, the manual 
tuning and loading controls C26 and C32 are replaced by 
faxed and factory preset capacitors C23-C25, C€27-C31, C33, 
and C40. In combination with the corresponding coil taps, 
also selected by $5, these components constitute preset 
bandpass filters for each amateur band. Each transforms 

a nominal 50 ohmresistive load to the required plate load 
impedance. across the band, as well as suppressing the second 
and higher order harmonics in the output signal. 


While the load impedance seen by the tube plates varies 
somewhat across the width of each band, with normal line 
voltage and a matched load the ALPHA 374 in BANDPASS posi- 
tions is generally capable of delivering at least 500 watts 
of carrier output (CW/TUNE mode) and 1000 watts of PEP SSB 
voice output (SSB mode) across sach band. 


BOTH MODELS: CAUTION NOTE - The Eimac 8874 tubes are rated 
for a maximum plate current of 500 ma each under voice modu- 
lation conditions on SSB; the limit under key-down carrier 
conditions is 250 ma. To avoid possible tube damage, do not 
operate the ALPHA 374 or ALPHA 274 key-down for more than 

2-3 seconds with plate current exceeding 300-350 ma per tube. 
Because of power supply and tube cathode characteristics, 
actual power output available under SS8 voice conditions may 
be significantly greater than that observed key-down. 


Toroidal coil T3 and associated components make up a conven- 
tional rf directional coupler; C41 provides a long decay 
time constant which permits the corresponding RF FWD WATTS 
scale to be calibrated in terms of approximate repetitive 
peak rf power. Thus a useful indication of RF output is 
provided under SS8 voice conditions. 


wit 4 a, ae) sesotned vor mi ae ite Ae b ay AHS ode 


om ¢ ad 

« © A 
m= ny 

., ’ 
2 
ne Sn 


ieee 


te A ee te ee 


7 


ro vyemodeud 207 been ei? -BIsenimas fe esbartes Bas seri 


4 ine, 
em GitelWe geribeguxea a nasty siete i atw ebnenee CaS. ie 
: Str atage er la Boon 3 G2). OC 7 were y téquen 3 Bwog to: ROU SD 6H | 
Cal I 
% rire : , ' 


wob- yao baud endg Jen + ner ;, rey Betb YE Jeet 2" L ANOAR, ae: 


veieb cool, & enitverq bi yralques Lever 
ett Aw 
avis iteces disnixetqas 0 ented iat ae 


Bi 
‘i ¥ it Vv 
4 if rm rites 
‘ hb a) 
‘ d 
(¢ 
' 
he iA 4 Perl A. 
4" j f é ve 
insah aye 7 
J il i 


" 
vy 5 
rf 
<n ‘ 
, } 
iT i "1 gi 
TAR ISG 
Bick $e, ST taiian teat baliheedl 
fs 
- 
i 
~ ow > { { « 2% 4 + 1 oer Pe yin 
a ¢ het “al Pad ——. is Ty 


, . . 
7 nd >'s cA. fii 14 rh 
P 4 Lh +. oe i by 


= 


7 ‘bed an Jerwattaos bt Ds Oe DBD kit 1p AIS ah 


‘eid woh e 1 ankjyereoo ,@etota: meiteieci 
wor rs Fae & syoniea mos? sgeiio Vv svisieo@ & 3h 
:ttuetin fordnod Bele tl elods palsgeeoen 

ea rest k * adi he Fi ab S82 ‘tees 


Sh 


isdioxe Ce 
‘esoudase 


eg 
es 


‘Wuht ptt Qe vase ak 22 dodtweonsd age 


of?) 883 yd banud seowden Jeiq © 6b. Jivagia pmines: 
; = ‘ ay ie , ‘ A 4 Wha + 
tans CAD Isunen) Sha. ot Beeael Bas (fovinos SMUT 


)  Leanid: tok bas “bas onimus 
$i ose -. teeses vrotestobns beaxt ry: 
Chie 4 ni -2000-ans 

Vo PAG esoe ig or acts * t 


1 " mrist ‘ums oem to88 O79, 6F a7 3 i rid Say J oseg 
> hesbude arts of beol @vistlenimwe Ue A @e hhaons 
onieasigoue 28. [lew pe, bina a eatin egnenagqms 
fennie . tog os t satrowtenr hice, Feet tas 
' : ' wii vd reer eonebaonl Gemgio std eiiaw 
Gis itiw , Bred Asse to ible, bad Aeneas jetwomoe 

SANOVAG nt ATE ARQUAS edd bees borers on 6 Hod eaaetioy 
Ain rene oninevileb 4o sldsesa, viletanee 2c eanoks 

rem, QOUM as isbhoa 3M TA 64 by Lets Tet T3700 | 1G, { 

,poed 1389 sec soe | aloe ee) Sue ho ea bew Par 

‘ : HLT tA 
ets eddud STS8"QS8mls ert See oe tes 200m HOR 
[ow wy nose em 00¢ Se sreciae muckx se 8. 7oF* 


~ 


ab= yeod “tebnag timkt ead 1922 no gnmt {thas MOLIGL Js 
scans ecud afldieenn binve et sem tee a enas9 ib rae. 
atouw LOT mecheveot £2 AHS IR ae aye. ausua ans: eteieno 


ion totov Ace ebne se verge dugive ‘sevaq) feuston 


Sau baal pi eangaeas dideivoase wee ‘ee tes Is bh 
| sani) V9.8 


dw 


Owes We: onandenen ens St imreq ta tne 


juqgun 8 Qn norsbdibnd keteen Baur 
00a Oe, 


Sb 


Diodes D7 and D8 and associated components constitute an 
Dipexcltation voetesctur. With tr ‘drive of approximately 
100 milliwatts, sufficient negative-going d-c is derived 
to. actuate the @lectronic bias switch on circuit board 


BE ie 


POWER SUPPLY AND FRONT PANEL: Main power relay K1 is con- 
nected in a latching arrangement controlled by momentary 
ON-OFF SO Sui UGhmowe soto b=start resistors 83 and Rd Limit 

the, initia inciish current (primarily due “to charging .of 

high voltage filter capacitor C24) when a-c power is applied. 
When the surge subsides after a few milliseconds, K2 closes 
and Usnortswoul Raband: R44, 


Relay K3, controlled by CW/STBY-SSB switch $2, selects 
orimary taps on power transformer T1 to provide either 

high (2200 V nominal) or low (1400 V nominal) d-c plate 
voltage. A third pole on K3 selects the proper tap to 
maintain Filament voltage at 6.3. An additional low voltage 
center-tapped winding on T1 provides power to board CB2 which 
GoutaI Mom loWwevOlLaAge Tectifiens anda regulators, Wias circuits, 


Bie ¢ 


High voltage a-c from 11 is rectified by full wave bridge 
DiC acne ouaweliticeand filtersn by o1l citiled capacitor C24, 
R101 through 2105 provide a safety bleed-down of C24 when 
power is removed; 2106-2109 constitute a precision (1%) 
multiplier for HV metering via multimeter M1. (These recti- 
Dior scmeamooeres! SlOnS Are Located on circtit ooard Chl, which 
is mounted directly atop the insulator studs of C24. 


Resistor R5 is a surge suppressor which limits the maximum 
possible momentary oeak current which can flow as the result 
of any high voltage (8} to ground fault, and protective diode 
D4 provides a fault current retura path around the bias cir- 
CULES. In the event of suchvaehiqn voltage to ground Tault, 
the voltage drop across R5 is reduced by R110 and D105 to a 
maximum of. 51 volts, suitable for actuation of the plate 
overcurrent relay located on CB2. 


Pushbutton switch So selects the circuit parameter to be 
displayed by multimeter ™1; when the PEP button is depressed, 
the second pole of switch $2 (CW/TUNE-SSB) establishes tte 


appropriate meter scale factor. 


AUX jack J6 may be used as a convenient external test point 
for checking the +24 volt d-c line, as well as to supply a 
few milliamperes of current for operation of an external 
electronic T/R switch or other option. 
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Oo... EON bROL ACIREULISBORRDLEB2Z:.Plugein circuit .board~C82.con- 
tains low voltage rectifiers and requlators, bias, grid 
and plate metering, warmup time delay, ALC, and overload 
monitoring and control circuitry. 


PLATE CURRENT METERING, PED METERING, PLATE OVERCURRENT RELAY - 
Plate current (returning From tube cathodes to B-) flows 
through R201, R202, 0208, 1201, and K201/R240. The voltage 
drop across R202 is isolated by D204 and used to meter d-c 
plats current with a suitable multiplier resistor, R204. 

(Diode 0205 provides a voltage drop to compensate for the 


drop across D204 (and D201 and D203).) 


The drop across R202 is also isolated by 0203 and used to 
charge C202; combined with multiplier resistor R205, this 
provides a fast-attack-slow-decay signal proportional to 

peak plate current. With suitable choice of scale factor 
multiplier resistors R205 (SS8 mode) and R205 plus R206 
(CW/TUNE mode) to compensate for nominal plate voltage, a 
useful meter indication of peak d-c power input is achieved. 
Because C202 cannot charge instantly to the full peak values 
of the voltage drop across R202, the meter does not respond 
to isolated signal peaks, but rather to repeated or sustained 


values of peak plate current, 


Capacitor C201 is charged via D201 to the value of voltages 
drop across R201 plus R202. Its discharge time constant is 
approximately 0.5 second. When the voltage across C201 de- 
cays to slightly less than that across C202 (approximately 
one -half second after both are charged by a plate current 
peak), D202 goes into conduction and C202 discharges through 
R203 with a time constant of approximately one second. Prior 
to D202 conduction the discharge time constant of C202/R205 
is about 7 seconds, thus for approximately one-half second 
after a current peak occurs the PEP meter appears to “hang” 
at its peak value, then discharge rapidly when D202 begins 


POs Con Uucies 


Resistor R240 is salected in production so that a steady 

or momentary crest of plate current of approximately 1.5 
amperes is sufficient to actuate the relay, K201. Contacts 
K201a then momentarily remove coil voltage from primary power 
relay K1, unlatching it and disconnecting all a-c power from 
the amplifier. As previously mentioned, zener diode 0105 
protects K201 from extreme coil voltage surges in the avent 
of a high voltage fault, while still permitting the overcur- 
rent relay to trip quickly and protect the amplifier. 


LOW VOLTAGE POWER SUPPLIES - Low voltage a-c from 11 is recti- 
fied by 0217 and D219 to yield approximately 25 to 40 volts 
d-c after filtering by C208. Regulated +24 vde is pr ovided 
by three-terminal monolithic voltage requlator IC1 (this 
voltage may drop to slightly less than 24 vde in the CW/TUNE 
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condition; normal operation is not affected in any way). 


0216 and D218 provide a negative d-c voltage which is filtered 
by C209 and requlated to -18 volts or less (for the ALC ampli- 
fier) by zener diode 0225. 


TIME DELAY AND "READY" CIRCUIT - At initial power turn-on, 
+24vdc becomes available at the output of regulator IC1. Voltage 
divider R235-R236 provides approximately +18 vde to supply time 
delay MOSFET Q209. Timing capacitor C211 charges through R238 
with a time constant of approximately 70 seconds; Q209 provides 
an extremely high impedance load which has negligible effect on 
timing, and drives the coil of delay relay K203 via D220 and 
R237. Approximately one minute after turn-on, this coil voltage 
reaches the pull-in level and contacts K203a close, latching 

the relay via R239 and 0221. +24 vde is thus applied to the 
“ready” line via PCB pin 13, lighting the meter lamos and pro- 
viding power to the T/R relay and bias switching cir cuits via 
STANDBY-OPERATE switch S4. 


BIAS CIRCUITS - +24 vde from the regulator is applied to the 

tube cathodes via R207, cwttino off olate current. With S4 open 
(amplifier in STANDBY), no control voltages are applied to trans- 
istors Q201 through Q204 and all remain “off.” When S54 is closed 
(OPERATE) but no external short is applied to the relay line via 
RLY jack J3, various operatina voltages are applied to these 
transistors via pin 16, contacts K202a, and relay coil K4 between 
pins 17 and 18; all transistors are biased in such a way that 
Q202 and Q203 remain “off,” however, so that the full +24 volts 
bias remains on the tube cathodes. 


Placement of a short across RLY jack J3 to put the amplifier in 
the transmit condition drops voltage at pin 17 from +24 to zerc, 
cutting off 9204; Q203 is thus driven to saturation by Soo OLUS 
From the "hot" side of the T/R relay line (pin Vedvia R200» 
Under this condition, R207 and R209 operate as a voltage divider 
to reduce tube cathode bias (which is applied via D206 and pin 2) 
to a value of about 10-12 volts; this bias level maintains the 
tubes at plate current cutoff with low plate voltage in the 
Cw/TUNE mode, but allow a small amount of plate current to flow 
in the higher-plate-voltage SSB mode. SBiasing the tubes slightly 
into conduction under idling conditions in the SSB-transmit con- 
dition prevents a threshold “switching” effect under very low 
drive signal conditions, yet results in extremely low power waste 
and heat dissipation with no signal. Excellent linearity is 
achieved on SSB by lowering tube bias further when an excitation 
signal is present. Negative d-c output from the rf excitation 
sensor in the rf amplifier section is applied to Q201 via pin 11; 
when drive power reaches about 100 milliwatts, Q201 is cut OGG 
Q202 switches fully on so that its collector voltage drops to 
very near zero. Tube opsrating bias is then only slightly greater 
than ther Sedbv.o th dro. of zener: D222. 
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Bias switch Q202 is arranged to function as a maximum grid 
current clamp, providing a measure of protection against 
severe over-excitation of the amplifier. Diodes D207 thru 
D209 clamp the base of Q202 to a maximum level of +1.8 wdc. 
The primary grid current return path for the amplifier is 
via D222 and the collector-emitter of Q202, through R217 to 
ground (other resistors connected to the emitter are of much 
larger value than R217 and have negligible effect). As the 
IR drop across R217 due to grid current approaches one volt, 
with Q202’s base clamped to +1.8 volts, Q202 goss out of the 
saturated condition and its collector-emitter drop begins to 
rise, increasing the amplifier cathode bias. If amplifier 
excitation is increased sufficiently to drive grid current 
above about 175 to 200 ma, the collector voltage on Q202 
rises abruptly and any additional grid current returns to 
ground via D210, 0223, R226, 0213, K202, and the external 
relay line via pin 17. Continued increase in excitation 

and grid current will actuate K202, closing the normally 
open contacts of K202a and latching the relay via D212. 

The latching voltage from K202a (N.0.) is also applied to 
Q208 (see discussion below), turning on the red EXCESSIVE 
LED indicator on the front panel. Actuation of K202 re- 
moves +24 vde from the T/R relay line at pin 18, latching 
the amplifier in the receive condition. The grid overcurrent 
relay (K202) may be reset to normal by (a) switching the 
amplifier momentarily to STANOBY which removes +24 volts 
from pin 16 or (b) momentarily returning the exciter to 
receive, thus opening the external relay line (disconnecting 
pin 17 from ground) and removing the ground return for coil 


K202. 


LEO ORIVERS (RED AND GREEN INDICATORS) - Bias switch Q202, 
as just described above, is designed to limit amplifier grid 
curr ent to about 200 ma, while the normal range of maximum 
Operating grid current does not normally exceed 100-150 ma. 
The value of R217 is such that the drop across it reaches 
au0ut Us/ vOltS = surfiieiant to ‘turn, "on": 0205 = when orid 
Current reaches the level at which reasonable amplifier 
efficiency is achieved. Typical values (which may, however, 
vary somewhat from amplifier to amplifier) are about 7 ohms 
ROD RZic Aanoevnus (Ulemanorid= current, torturn, an,0205... The 
collector current of Q205 flows through green (NORMAL) LED 
OG,0s0 that the initial threshold of DG ildumination indicates 
Orig current, approaching an efficient “peak sigq nal” level. 


Q208 controls the red (EXCESSIVE) LED indicator in identical 
fashion, except that voltage divider R219-R223 delays the 
transistars turn-on threshold so that red LED D5 lights at 

a higher grid current than does 0§ initially. R219 is factory 
adjusted (or selected, if a fixed resistor) so that red LED 
(and ALC - see below) threshold occurs as amplifier Grigecur= 
rent just approaches the area where linearity begins to deter- 
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The grid current at which red LED D5 begins to turn on is 
typically 20-30% greater than that for the green LED D6... 
commonly 130 ma. Because of amplifier tube characteristic 
variations, some variation in "normal" grid current levels 
occurs between different amplifiers; the values of R217, 
R219, and R216 are established in production to compensate 
fForyesueh Variations. 


AUTOMATIC LEVEL CONTROL (ALC) - Transistors Q206 and Q207 
generate a negative-qoing d-c output voltage as amplifier 
grid current rises above the threshold established by R219, 
as previously described in the case of the red LED indicator 
circuit. With grid current below the threshold level, Q206 
is cut off: O20/eis driven intogeonduction’ via R230 and 
D224, so that its emitter is clampned a small fraction of a 
volt negative with respect to ground. When the voltage 
across R223 reaches about 0.7 volts (at approximately the 
same grid current required for red LED threshold), Q206 
begins to conduct. The decreasing positive voltage at Q206's 
collector allows the base of Q207 to go negative, followed 
by its emitter and the ALC output at pin 9. At a grid cur- 
rent about 20% above ALC €and red LED) threshold, Q206 is 
fully "on" with its collector clamped near zero voltaqe; 

the base of Q207 is then clamped at about -18 volts by zener 
D224, and the (unloaded) ALC output voltage is about the 
same. Maximum ALC voltage in actual operation depends to 
some extent on the "knee" characteristics of D224 and on 

the value of load acros s the ALC output jack, but a maxi- 
mum swing of OQ to -10 volts is typically available. 


GRID CURRENT METERING = Grid current is metered by measur- 
ing the IR drop across R217, with R216 selected to provide 


a suitable scale factor. 
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SECTION 7 - STANDARD ELECTRICAL PARTS 


72 VeRES SECTION 


CIRCUIT SYMBOL DESCRIPTION 
GL, G2e 655204 01 to .05 mfd/500 volt disc ceramic 
S57 'C6;°'G77969,. 039 201 to .05 mfd/S50 volt disc ceramic 
63,6037, )056 0001 to .005 mfd/S500 volt disc cer. 
E10, G14 9016-022 2300 pf/500 volt feedthru ceramic 
Gh? C13 ae 1000 pf/5 KV transmitting ceramic 
614, C15 -002 to .005 mfd/3 KV disc ceramic 
G23 100 pf + 10%/5 KV transmitting cer. 
C24 40 pf + 10%/5 KV transmitting cer. 
C25 10 pf + 10%/5 KV transmitting cer. 
C26 15-170 pf/3 KV air variable (TUNE) 
C27, "G28, 629 20-200 pf/1.5 KV air variable 

O30 7est 10-75 pf/1.5 KV air variable 

G52 20-500 pf/2 KV air variable (LOAD) 
G55 330 pf/5 KV transmitting cer. or mica 
C34 S pf/ 1 KV disc ceramic 

C35 270 pf/500 V dipped silver mica 

C36 7-100 pf mica compression trimmer 
C40 50 to 100 pf/5 KV transmitting cer. 
D7 through D10 1N4148, 1N914B, or equivalent 

K4 DPDT 15 amp., 26 VDC; Allied BOT6-D 
ini. 15 microhenry/1 ampere choke 

L9 1.0 to 2.5 mhy/100 made RF choke 

is itl 1 mhy miniature molded choke 

R7, R8, RI 100 ohm/ 2 watt composition 

R10 100 ohm/10 watt non-inductive 

R11 2.2 K/1 watt composition 

R12, R13 22 ohm/S watt composition 

R14, R15 Selected in production; + w. comp. 
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7.2 POWER SUPPLY AND PANEL VernCbPuC 82) 


CIRCUIT SYMBOL 
B1 


B24 (or C41} 
Coure C31, O32 


Di, D2,<D3 

D4 

D5 

DE 

D101 through 0104 
D105 


Mle Ge 
J 


Kitrsaehe 
K3 


m1 
P14 


R1 

RZ 

ae ae 

R5 

R6 

RTOs thrt R105 
R106 thru R108 
R109 

R110 


DESCRIPTION 


SE EE 


Nominal 115 CFM; Howard 4450 fan 


30 mfd/2500 volt oil filled 

2001 to .005 mfd/500 v disc ceramic (may 
also be designated C37, C38, C39) 

1N4004 or equal (400 PIv/1 Amp. silicon) 

400 PIv/3 amp (100 A surge); motorola mR-504 
Red light emitting diode; Motorola mLED-650 
Green LED; Motorola mMLED-750 

3 KV PIV/silicon stack; special 

51 volt/5 watt zener; 1N5369 or equivalent 


10 amp/250 volt; Littelfuse 3A8 or Buss ABC 
Cinch-Jones S-312-CCT or equivalent 


DPST or DPDT/15 A/26 VDC; Allied BOT6-D 
3PDT/10 A/ 24-26 VDC; P=B type KUP 


O-1 made full scale, taut-band; Modutec 
Cinch=-Jones P-312-CCT or equivalent 


700 ohm/8 watt wirewound 

250 ohm/10 watt adjustable 

10 ohm/ 12 watt wirewound 

25 ohm/25 or 50 watt wirewound 

240 ohm/2 watt (220 to 330 ohm okay) 

220 K/2 watt composition 

1 Meg/1% type RN-65D 

OAT, Safe 27K /t watt composition 

3.3K/2 watt composition (may vary lot-to-lot) 


SPDT momentary; Cutler-Hammer 7509K5 or equal 
DPST toggle; Cutler-Hammer 8370K27C or equal 
Special pushbutton assembly; Centralab 

SPDT interlock assembly; Microswitch 17AC1T 
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7.2 POWER SUPPLY AND PANEL (EXCEPT CB2) 


CIRCUIT SYMBOL 


RSS SERS TO TS 


B1 


C24 (or C41) 
C30, €31, C32 


D1, D2, D3 
D4 
DS 
D6 


0101 through D104 


D105 
F1, F2 
J1 


KI, K2 
K3 


m1 
P1 


R1 

RZ & 

R3, R4 

R5 

R6 

R101 thru R105 
R106 thru R108 
R109 © 


DESCRIPTION 


Nominal 115 CFM; Howard 4450 fan 


30 mfd/2500 volt oil filled | 

.001 to .005 mfd/S500 V disc ceramic (may 
also be designated C37, C38, C39) 

IN4004 or equal (400 PIV/1 Amp. silicon) 

400 PIv/3 amp (160 A surge); Motorola MR-504 
Red light emitting diode; motorola MLED-650 
Green LED; Motorola MLED-750 

3 KV PIv/silicon stack; special 

51 volt/5 watt zener; 1N5369 or equivalent 


10 amp/250 volt; Littelfuse 3AB8 or Buss ABC 
Cinch-Jones $-312-CCT or squivalent 


OPST or DPDT/15 A/26 VDOC; Allied BOT6-D 
3PpDT/10 A/ 24-26 VDC; P-B type KUP 


0-1 madc full scale, taut-band; Modutec 
Cinch-Jones P-312-CCT or equivalent 


700 ohm/8 watt wirewound 

250 ohm/10 watt adjustable 

140 ohm/ 12 watt wirewound 

25 ohm/25 or 50 watt wirewound 

240 ohm/2 watt (220 to 330 ohm okay) 

220 K/2 watt composition 

1 Meg/1% type RN-65D 

4.7 to OTK /t watt composition 

3.3K/2 watt composition (may vary lot-to-lot) 


SPDT momentary; Cutler-Hammer 7509K5 or equal 
DPST toggle; Cutler-Hammer 8370K27C or equal 
Special pushbutton assembly; Centralab 

SPDT interlock assembly; Microswitch 17AC1T 
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SECTION 7 - STANDARD ELECTRICAL PARTS 


7.1 RE SECTION 
CIRCUIT SYMBOL 


C1, C2, C3, C4 
C5, C6, C7, C9, C39 
C8, C37, C38 } 
C10, C11, €16-C22 
C12, C13 

C14, C15 

C23 

C24 

C25 

C26 

C27, C28, C29 
C30, C31 

C32 

C33 

C34 

C35 

C36 

C40 


~ D7 through D10 
KA 


R7, R8, RO 
R10 

R11 © 

R12, R13 
R14, R15 


V1, V2, V3 


15-170 pf/3 KV air variable 


DESCRIPTION 


201 to .05 mfd/500 volt dise ceramic 
01 to .05 mfd/50 volt disc ceramic 
001 to .005 mfd/500 volt disc cer. 
2300 pf/500 volt feedthru ceramic 
1000 pf/5 KV transmitting ceramic 
002 to .005 mfd/3 KV disc ceramic 
100 pf + 10%/5 KV transmitting cer. 
40 pf + 10%/5 KV transmitting cer. 
10 pf + 10%/5 KV transmitting cer. 
CTUNE ) 
20-200 pf/1.5 KV air variable : 
10-75 pf/1.5 KV air variable ~ 
20-500 pf/2 KV air variable (LOAD) 
330 pf/5 KV transmitting cer. or mica 
S pf/ 1 KV disc ceramic 
270 pf/500 V dipped silver mica 
7-100 pf mica compression trimmer. 
50 to 100 pf/5 KV transmitting cer. 


1N4148, 1N914B, or equivalent 
DPDT 15 amp., 26 VDC; Allied BOT6-D 


15 microhenry/1 ampere choke 
1.0 to 2.5 mhy/100 made RF choke 
1 mhy miniature molded choke 


100 ohm/ 2 watt composition 

100 ohm/10 watt non-inductive 

2.2 K/1 watt composition 

22 ohm/S watt composition 

Selected in production; + w. comp. 


Eimac 8874 ceramic-metal air cooled 
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FIGURE 5 - Plug-In Circuit Board CB2 
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Q203 


C202, 9201 Q204 R207 
G20 
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R205 Q205 
Q206 
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C203 : 
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L201 C208 
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D216,D218 


Doce 


6e 


4@) 
a) 
> 
oO 
= 
oO 
AG 
Oo oad 
oO ® 
> SG 
=} se 
® iy) 
(aa i) 
ae) 
® = 
ex bus) o 
of or 
Q > 
ay) 
oO oO 
é co 
ae oe 
a= 0p) 
a) 
er 
> rc 
®o 
is) 3 
er op) 
V2 
M4 
° ® 
Py = 
s (e) 
On Oy 
j j 
sm) Se 2 
4 fr] 
= 5 
wo 22, 
tH om : 
oa Fry 


6d 


FIGURE 1 - Top View (Cover Removed) 


14 13 S5 


2 R2 
Cle" G1 036 mH 


J1 


D1i01-D104 


R110 
D105 


C29 
C30 R101-R105 
Cai S101 


R106-R108 
CBl 


‘m7 Loe? R5 M1 
L9 ‘C28 (under) “K3 
L8 €35 CB2 

C32 C23 all 
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FIGURE 2 - Rear Panel 
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The grid current at which red LED 05 begins to turn on is 
typically 20-30% greater than that for the green LED D6... 
commonly 130 ma. Because of amplifier tube characteristic 
variations, some variation in “normal” grid current levels 
occurs between different amplifiers; the values of R217, 
R219, and R216 are established in production to compensate 
for -such variations. 


AUTOMATIC LEVEL CONTROL (ALC) - Transistors Q206 and Q207 
generate a negative-qoing d-c output voltage as amplifier 
grid current rises above the threshold established by R219, 
as previously described in the case of the red LED indicator 
circuit. With grid current below the threshold level, Q206 
is cut off; Q207 is driven into conduction via R230 and 
D224, so that its emitter is clamped a small fraction of a 
volt negative with respect to ground. When the voltage 
across R223 reaches about 0.7 volts (at approximately the 
same grid current required for red LED threshold), 9206 
begins to conduct. The decreasing positive voltage at Q206's 
collector allows the base of Q207 to go negative, followed 
by its emitter and the ALC output at pin 9. At a grid cur- 
rent about 20% above ALC €and red LED) threshold, 9206 is 
fully “on” with its collector clamped near zero voltace; 

the base of Q207 is then clamped at about -18 volts by zener 
D224, and the (unloaded) ALC output voltage is about the 
same. Maximum ALC voltage in actual operation depends to 
some extent on the "knee" characteristics of D224 and on 

the value of load acros s the ALC output jack, but a maxi- 
mum swing of 0 to -10 volts is typically available. 


GRIO CURRENT METERING = Grid current is metered by measur- 
ing the IR drop across R217, with R216 selected to provide 
a suitable scale factor. 
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Bias switch Q202 is arranged to function as a maximum grid 
current clamp, providing a measure of protection against 
severe over-excitation of the amplifier. Diodes 0207 thru 
D209 clamp the base of Q202 to a maximum level of +1.8 vdc. 
The primary grid current return path for the amplifier is 
via D222 and the collector-emitter of Q202, through R217 to 
ground (other resistors connected to the emitter are of much 
larger value than R217 and have negligible effect). As the 
IR drop across R217 due to grid current approaches one volt, 
with Q202°s base clamped to +1.8 volts, Q202 goes out of the 
saturated condition and its collector-emitter drop begins to 
rise, increasing the amplifier cathode bias. If amplifier 
excitation is increased sufficiently to drive grid current 
above about 175 to 200 ma, the collector voltage on Q202 
rises abruptly and any additional grid current returns to 
ground via D210, D223, R226, D213, K202, and the external 
relay line via pin 17. Continued increase in excitation 

and grid current will actuate K202, closing the normally 
open contacts of K202a and latching the relay via D212. 

The latching voltage from K202a (N.0.) is also applied to 
Q208 (see discussion below), turning on the red EXCESSIVE 
LED indicator on the front panel. Actuation of K202 re- 
moves +24 vde from the T/R relay line at pin 18, latching 
the amplifier in the receive condition. The grid overcurrent 
relay (K202) may be reset to normal by (a) switching the 
amplifier momentarily to STANDBY which removes +24 volts 
from pin 16 or (b) momentarily returning the exciter to 
receive, thus opening the external relay line (disconnecting 
pin 17 from ground) and removing the ground return for coil 
K202. 


LEO DRIVERS (RED AND GREEN INDICATORS) - Bias switch Q202, 


as just described above, is designed to limit amplifier grid 
curr ent to about 200 ma, while the normal range of maximum 
operating grid current does not normally exceed 100-150 ma. 
The value of R217 is such that the drop across it reaches 
about 0.7 volts = sufficient to turn “on” Q205 - when grid 
current reaches the level at which reasonable amplifier 
efficiency is achieved. Typical values (which may, however, 
vary somewhat from amplifier to amplifier) are about 7 ohms 
for R217 and thus 100 ma grid current to turn on Q205. The 
collector current of Q205 flows through green (NORMAL) LED 
D6, so that the initial threshold of D6 illumination indicates 
grid current approaching an efficient "peak sig nal” level. 


Q208 controls the red (EXCESSIVE) LED indicator in identical 
fashion, except that voltage divider R219-R223 delays the 
transistors turn-on threshold so that red LED D5 lights at 

a higher grid. current than does —6 initially. R219 is factory 
adjusted (or selected, if a fixed resistor) so that red LED 
(and ALC - see below) threshold occurs as amplifier grid cur- 
rent just approaches the area where linearity begins to deter- 
iorate,. 
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condition; normal operation is not affected in any way). 


0216 and D218 provide a negative d-c voltage which is filtered 
by C209 and requlated to -18 volts or less (for the ALC ampli- 
fier) by zener diode D225. 


TIME DELAY AND "READY" CIRCUIT - At initial power turn-on, 
+24vde becomes available at the output of regulator IC1. Yoltage 
divider R235-R236 provides approximately +18 vde to Supply time 
delay MOSFET Q209. Timing capacitor C211 charges through R238 
with a time constant of approximately 70 seconds; Q209 provides 
an extremely high imoedance load which has negligible effect on 
timing, and drives the coil of delay relay K203 via D220 and 
R237. Approximately one minute after turn-on, this coil voltage 
reaches the pull-in level and contacts K203a close, latching 

the relay via R239 and D221. +24 vde is thus applied to the 
“ready” line via PCB pin 13, lighting the meter lamos and pro- 
viding power to the T/R relay and bias switching cir cuits via 
STANDBY-OPERATE switch S4, 


BIAS CIRCUITS - +24 vde from the regulator is applied to the 

tube cathodes via R207, cuttinoa off plate current. With S4 open 
(amplifier in STANDBY), no control voltaces are applied to trans- 
istors Q201 through Q204 and all remain “off.” When $4 is closed 
(OPERATE) but no external short is applied to the relay line via 
RLY jack J3, various operating voltages are applied to these 
transistors via pin 16, contacts K202a, aad relay coil K4 between 
pins 17 and 18; all transistors are biased in such a way that 
Q202 and Q203 remain "off," however, so that the full +24 volts 
bias remains on the tube cathodes, 


Placement of a short across RLY jack J3 to put the amplifier in 
the transmit condition drops voltage at pin 17 from +24 to zero, 
cutting off Q204; Q203 is thus driven to saturation by +24 volts 
from the "hot" side of the T/R relay line (pin 18) via R208. 
Under this condition, R207 and R209 operate as a voltage divider 
to reduce tube cathode bias (which is applied via D206 and pin 2) 
to a value of about 16-12 volts; this bias level maintains the 
tubes at plate current cutoff with low plate voltage in the 
CW/TUNE mode, but allow a small amount of plate current to flow 
in the higher-plate-voltage SSB mode. Biasing the tubes slightly 
into conduction under idling conditions in the SSB-transmit con- 
dition prevents a threshold “switching” effect under very low 
drive signal conditions, yet results in extremely low power waste 
and heat dissipation with no signal. Emeeliest linearity is 
achieved on SSB by lowering tubs bias further when an excitation 
Signal is present. Negative d-c output from the rf excitation 
sensor in the rf amplifier section is applied to Q201 via pin 11; 
when drive power reaches about 100 milliwatts, 0201 is cut off 
Q202 switches fully on so that its collector voltage drops to 
very near zero. Tube opsrating bias is then only slightly greater 
than the 5.1 volt drop of zener D222. 
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5.3 CONTROL CIRCUIT BOARD CB2: Plug-in circuit board CB2 con- 
tains low voltage rectifiers and requlators, bias, grid 
and plate metering, warmup time delay, ALC, and overload 
monitoring and control circuitry. 


PLATE CURRENT METERING, PEP METERING, PLATE OVERCURRENT RELAY - 
Plate current (returning from tube cathodes to B-) flows 
through R201, R202, D208, L201, and K201/R240. The voltage 
drop across R202 is isolated by D204 and used to meter d-c 
plate current with a suitable multiplier resistor, R204. 

(Diode D20& provides a voltage drop to compensate for the 

drop across D204 (and D2Q1 and D203).) 


The drop across R202 is also isolated by D203 and used to 
charge C202; combined with multiplier resistor R205, this 
provides a fast-eattack-slow-decay signal proportional to 
peak plate current. With suitable choice of scale factor 
multiplier resistors R205 (SS8 mode) and R205 plus R206 
(CW/TUNE mode) to compensate for nominal plate voltane, a 
useful meter indication of peak d-c power input is achieved. 
Because C202 cannot charge instantly to the full peak valus 
of the voltage drop across R202, the meter does not respond 
to isolated signal peaks, but rather to repeated or sustained 
values of peak plate current. 


Capacitor C201 is charged via D201 to the value of voltage 
drop across R201 plus R202. Its discharge time constant is 
approximately 0.5 second. When the voltage across C201 de- 
cays to slightly less than that across C202 (approximately 
one -half second after both are charged by a plate current 
peak), D202 goes into conduction and C202 discharges through 
R203 with a time constant of approximately one second. Prior 
to D202 conduction the discharge time constant of C202/R205 
is about 7 seconds, thus for approximately one-half second 
after a current peak occurs the PEP meter appears to “hang” 
at its peak value, then discharge rapidly when D202 begins 
to conduct. 


Resistor R240 is selected in production so that a steady 
or momentary crest of plate current of approximately 1.5 

' amperes is sufficient to actuate the relay, K201. Contacts 
K201a then momentarily remove coil voltage from primary power 
relay K1, unlatching it and disconnecting all a-c power from 
the amplifier. As previously mentioned, zener diode D105 
protects K201 from extreme coil voltage surges in the event 
of a high voltage fault, while still permitting the overcur- 
rent relay to trip quickly and protect the amplifier. 


LOW VOLTAGE POWER SUPPLIES - Low voltage a-c from T1 is recti- 
fied by D217 and D219 to yield approximately 25 to 40 volts 
dec after filtering by C208. Regulated +24 vde is pr ovided 
by three-terminal monolithic voltage regulator IC1 (this 
voltage may drop to slightly less than 24 vde in the CW/TUNE 
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Diodes D7 and D8 and associated components constitute an 
rf excitation detector. With rf drive of approximately 
100 milliwatts, sufficient negative-going d-c is derived 
to actuate the electronic bias switch on circuit board 
C82. 


5.2 POWER SUPPLY AND FRONT PANEL: Main power relay Ki is con- 


nected in a latching arrangement controlled by momentary 
ON-OFF switch $1. Step-start resistors 83 and R4 limit 

the initial inrush current (primarily due to charging of 

high voltage filter capacitor C24) when a-c power is applied. 
When the surge subsides after a few milliseconds, K2 closes 
and shorts out R3 and R4. 


Relay K3, controlled by CW/STBY-SSB switch 52, selects 

primary taps on power transformer T1 to provide either 

high (2200 V nominal) or low (1400 V nominal) d-c plate 
voltage. A third pole on K3 selects the proper tap to 
maintain filament voltage at 6.3. An additional low voltage 
center-tapped winding on 11 provides power to board CB2 which 
contains low voltage rectifiers and regulators, bias circuits, 
Scc, 


High voltage a-c from T1 is rectified by full wave bridge 
D101 through 0104 and filtered by oil filled capacitor C24. 
R101 through R105 provide a safety bleed-down of C24 when 
power is removed; 2106-2109 constitute a precision (1%) 
multiplier for HV metering via multimeter M1. (These recti- 
fiers and resistors are located on circuit board CB1, which 
is mounted directly atop the insulator studs of C24. 


Resistor R5 is a surge suppressor which limits the maximum 
possible momentary peak current whjch can flow as the result 
of any high voltage (B} to ground fault, and protective diode 
D4 provides a fault current return path around the bias cir- 
cuits. In the event of such a high voltage to ground fault, 
the voltage drop across R5 is reduced by R110 and D105 to a 
maximum of 51 volts, suitable for actuation of the plate 
overcurrent relay located on CB2. 


Pushbutton switch S3 selects the circuit parameter to be 
displayed by multimeter ™1; when the PEP button is depressed, 
the second pole of switch $2 (CW/TUNE-SSB) establishes the 
appropriate meter scale factor. 


AUX jack J6 may be used as a convenient external test point 
for checking the +24 volt d-c line, as well as to supply a 
few milliamperes of current for operation of an external 
electronic T/R switch or other option. | 


5a 


SECTION 5 = THEORY OF OPERATION 


S.1 RF AMPLIFIER SECTION: Triode amplifier tubes v1 and V2 
(and V3 in ALPHA 374 and ALPHA 274 with PK-1) are connected 
in a common grounded-grid configuration. Their indirectly- 
heated cathodes eliminate the need for customary filament 
isolation chokes. Operating and standby bias is applied 
as a positive voltage from cathode to grid (ground), via 
decoupling choke L1. Bias control circuitry is on circuit 
board CB2, described later. 


RF excitation is fed to the tube cathodes via T/R relay 
contacts K4a (and, in 3-tube units, broadband transformer 
T2. %T2 is a ferrite-toroidal-core unit which matches the 
3-tube cathode input impedance to the desired 50 ohm level.) 


With bandswitch S5 in any of the MANUAL positions, the plate 
tuning circuit is a pi-L network tuned by C26 (the manual 
TUNE control) and loaded by C32 (manual LOAD control). 


ALPHA 374 ONLY: With S5 in any bandpass position, the manual 
tuning and loading controls C26 and C32 are replaced by 
fixed and factory preset capacitors C23-C25, C€27-C31, C33, 
and C40. In combination with the corresponding coil taps, 
also selected by S5, these components constitute preset 
bandpass filters for each amateur band. Each transforms 

a nominal 50 ohmresistive load to the required plate load 
impedance across the band, as well as suppressing the second 
and higher order harmonics in the output signal. 


While the load impedance seen by the tube plates varies 
somewhat across the width of each band, with normal line 
voltage and a matched load the ALPHA 374 in BANDPASS posi- 
tions is generally capable of delivering at least 500 watts 
of carrier output (CW/TUNE mode) and 1000 watts of PEP SSB 
voice output (SSB mode) across each band. 


BOTH MODELS: CAUTION NOTE - The Eimac 8874 tubes are rated 
for a maximum plate current of 500 ma each under voice modu- 
lation conditions on SSB; the limit under key-down carrier 
conditions is 250 ma. To avoid possible tube damage, do not 
operate the ALPHA 374 or ALPHA 274 key=down for more than 

2-3 seconds with plate current exceeding 300-350 ma per tube. 
Because of power supply and tube cathode characteristics, 
actual power output available under SS8 voice conditions may 
be significantly greater than that observed key-down. 


Toroidal coil T3 and associated components make up a conven- 
tional rf directional coupler; C41 provides a long decay 
time constant which permits the corresponding RF FWD WATTS 
scale to be calibrated in terms of approximate repetitive 
peak rf power. Thus a useful indication of RF output is 
provided under SS8 voice conditions. 
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TABLE III = TROUBLESHOOTING SUGGESTIONS 


SYMPTOMS PROBABLE CAUSE & CORRECTIVE ACTION 


1) Improper external a-c wiring, or 
external breakers or fuses open. 
3 Cover interlock S5 not closed. 


Nothing at all happens 
when ON switch is 
actuated (no fan, no 
HV indication). 


Transformer connectors P2-J2 not 

properly mated. 

4) Fuses Fi-F2 blown due to excessive 

_ @verage plate power input, or short 
circuit in high voltage power sup- 

ply. Check C24, $101, 71, D101-0104,. 


Fan operates but low or 
zero HV meter indication; 
meter does not light. 


. Fuse F1 (only) blown ...see above. 
Plug-in board CB2 not properly in- 
stalled; defective +24 volt supply. 
Check +24 volt line at jack J6(AUX). 


1) Plate overload relay tripped by 
excessive power input. 

2) Momentary interruption of primary 

power. 

Actuate ON switch to restore power. 


During apparently normal 
operation, all power is 
suddently cut off from 

amplifier (no HV). Fuses 
are okay, primary a-c ok. 


1) No external relay (RLY) control 
switching provided, or defective 
cable or connectors. 

2} Amplifier switched to STANDBY mode. 
IF RED "EXCESSIVE" INDICATOR IS 
steadily lighted, grid overcurrent 
relay tripped. Reset by momentarily 
switching exciter to receive or 
amplifier to STANDBY, then back. 


Internal T/R relay fails 
to operate when transmit- 
ting; drive power feeds 
thru to loads; HV normal 
and meter lamps lighted. 


Low primar y a-c line voltage. 
Inadequate drive power. 

Defective or damaged tube(s). 

Severe load mismatche due to shorted 
cable or lo-pass filter, etc., which 
affects all bands. 


Low power output on all 


bands in both MANUAL and 
BANDPASS positions. 


PON 


Excessive load SWR; out-of-band opera- 
tion or bandswitch set wrong ; defec- 
tive cable, lo-pass filter, antenna 
traps or tuner, fittinos, etc. 
Bandpass output Filter(s) misaligned. 


Low power output in 
BANDPASS position only, 
one or more bands. 


Red and/or green GRID 
CURRENT LED indicators 
light more frequently or 
more intensely (or less 
so) than normal. 


1) Excessive load SWR or defect in feed- 
line or matching system. 


Excessive drive power. 
2) Improper tune-up; excessive load SWR 
in BANDPASS operation. 

Damaged bias switch or RF sensor. 


Distorted output signal. 
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SECTION 4 —- MAINTENANCE AND TROUBLESHOOTING 


ROUTINE MAINTENANCE: Your ALPHA amplifier should be inspected 
at reqular intervals and cleaned as necessary to prevent 
accumulation of dust and dirt. Any accumulation should be 
loosened with a soft brush and carefully removed with a 
vacuum Cleaner. Particular attention should be given to 

high voltage and cooling airflow areas, including the high 
voltage receitifer board CB1, plate blocking capacitors 

Ci2 and €13, bypasses C14 and C15, the power transformer, 
blower, and the air intake and exhaust screens. 


An occasional check should also be made to insure that cooling 
airflow is normal. With the palm of the hand held about 4 to 

5 inches from the exhaust port, cool airflow should be felt 
within 30 seconds to one minute after initial amplifier turn-on. 
After an extended transmission, exhaust air should not be so 
hot as to prevent holding the hand 3 to 4 inches from the 
exhaust port for at least 5 seconds. Blower speed depends 

to some extent on a-c line voltage; if cooling appears to be 
marginal or inadequate, or if blower noise is excessive, con- 
tact the factory for information on adjusting blower speed. 


ADJUSTMENT AND ALIGNMENT: 


ALC THRESHOLD - The level of grid current at which ALC 
outpu* begins to rise ("ALC threshold") is controlled by 

the value of R219 on control circuit board CB2. This valve 
is factory set for normal operation into a matched load, 

but may be changed if necessary to satisfy a different set 
of operating conditions. This is best accomplished with the 
aid of an in-line monitoring oscilloscope, under actual 
operating conditions with ALC feedback in use. NOTE: Some 
models empiosy a predetermined value fixed resistor at R219, 
while others use a trimmer potentiometer. DO NOT IN ANY CASE 
OPERATE THE AMPLIFIER WITH THE TOP COVER REMOVED, OR SERIOUS 
DAMAGE TO TUBES OR POWER SUPPLY MAY RESULT> 


BANDPASS FILTER ALIGNMENT =- The bandpass output filters for 

the amateur 80 through 10 meter bands are factory aligned for 
optimum high power SSB operation into a matche d 50 ohm load. 
No readjustment should be attempted without first contacting 
the factory for information relative to providing the special . 
cooling required to avoid tube damage during adjustment, as 
well as relative to access to adjustments and the actual align- 
ment procedure itself. 


TROUBLESHOOTING = Any technician familiar with high power 
vacuum tube linear amplifier techniques, as well as with basic 
solid state discrete devices, should encounter little diffi- 
culty maintaining and servicing ALPHA series linears. Circuit 
operation is described in SECTION 5. The following chart lists 
several possible problem areas and suggests probable causes and 
corrective actions. 
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3.6.1 ALC CONTROL ALPHA 374 provides negative-going ALC voltage up to -5 
to -15 volts maximum, depending on circumstances. (Contact factory for 
info on changing to positive-going ALC if required by transceiver.) The 
power level at which ALC control begins is set by ALC threshold trimpot 
R219, located near the top of plug-in board CB2. R219 should be adjusted 
so that, with voice SSB modulation, and with PLATE meter button depressed, 
the maximum swing of the meter on voice peaks is approximately 0.45 ampere, 
corresponding to (U.S.) maximum legal power of 1 kW average d-c input. 

Set exciter mike gain so that exciter ALC meter indication is normal; if 
no ALC metering is provided, set gain so that red EXCESSIVE LED on ALPHA 
flashes only on voice crests, not cantinuously. 

3.6.2 REDUCED EXCITER LOADING The peak power output of exciters lacking 
satisfactory ALC capability may be reduced by initial tune-up of the ex- 
citer to provide less than maximum available output. In most cases this 
requires only that exciter loading be reduced: so that, at full drive, 
exciter plate current and power output are reduced as desired. 

3.6.3 REDDCING EXCITER SPRRATING VOLTAGES Peak exciter output power may be 
reduced, if necessary, by lowering the applied plate, screen, or collector 
d-c voltages to the output or driver stages. This should be attempted 
only be personnel familiar with the equipment and capable of insuring 
proper operation under the changed conditions. 

3.6.4 RF ENVELOPE CLIPPING In addition to usefully increasing 'talk power' 
under some conditions, a well-designed and properly-operated 'rf clipper' 
may be used to establish a controlled peak exciter output power level, 
provided an output control exists, or can be installed, between clipper 
output and the exciter final amplifier stage. 

3.6.5 RF ATTENUATOR PAD A resistive attenuator may be installed between 
the exciter output and amplifier input to absorb excess drive power. It 
is necessary to switch the pad out on receive, or otherwise to insure 
that it does not also attenuate the received signal fed to the receiver. 


3.7 OPERATING WITH PRIMARY POWER OTHER THAN 120/240 V, 3 WIRE WITH NEUTRAL: 

3.7.1 120 VOLT OPERATION In short cable from transformer Tl to plug Pl, note 
white/black and white/gray #16 wires spliced together and capped. Separate 
them, re-connecting white/black to the similar white/black wire coming 
from the: plug. Pl and previously un-connected to anything. Connect white/ 
gray to white/gray, similarly. Remove cap of Pl; note black jumper from 
pin 6 to pin 1. Remove this wire only from pin 1 and re-connect to pin 8. 
Install 20 ampere ceramic-body fuses, type 3AB or ABC. Connect power 
cable green wire to ground, white to 'cold' and black to 'hot' line wires. 

3.7.2 240 VOLT, 2 WIRE OPERATION Note the #22 green wire on one lug of inter- 
lock switch $5; remove its opposite end only from the fan lug and re-connect 
to one lug of the upper fuse post (Fl). Either (a) replace 700 ohm/8 watt 
resistor Rl with a 2000 ohm/25 watt resistor OR (b) insert an additional 
1000-1500 ohm, 12 watt resistor in series with the existing 700 ohm unit. 
Remove cap from plug Pl; remove black #22 jumper between pins 6 and l. 
Connect a new wire to pin 6, route it out through the cap, and connect it 
to the existing junction of the short #16 white/black and #16 white/gray 
wires coming from the transformer and capped off within the cable. Con- 
nect cable to power source as in 3.7.1 above. 

3.7.3 OPERATION FROM 120/208 VOLT 3 PHASE POWER, OR ALTERNATIVE ARRANGEMENTS 
FOR 240 VOLT, 2 WIRE CONNECTION -- Contact factory. 
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OVERLOAD PROTECTIVE FUNCTIONS: 


30561 GRID OVERCURRENT RELAY - If amplifier grid current 
substantially exceeds normal maximum values, the grid 
relay automatically latches the internal T/R relay 
circuits in the receive condition. This occurrence 
is indicated by bright illumination of the red EXCESSIVE 
GRID CURRENT LED, even after excitation is reduced or 
removed. The grid relay is reset and normal operation 
restored by momentarily returning either the exciter to 
receive (release PTT or VOX) or the amplifier to STANDBY. 
CORRECT THE CAUSE OF EXCESSIVE GRID CURRENT BEFORE 
RESUMING OPERATION. 

3.5.2 PLATE OVERCURRENT RELAY - The plate relay is actuated 
if d-c plate current exceeds the normal peak value, 
which may occur as a result of overly-heavy amplifier 
loading or load mismatch, overdrive, or a fault in the 
HV or plate circuits external to the power supply. 

Plate overcurrent actuation is equivalent to pressing 
the OFF power switch; all a-c power is removed. BEFORE 
RESTORING POWER BY OPERATING THE ON POWER SWITCH, SET 
THE OPERATE-STANDBY SWITCH TO STANDBY. Correct the 
cause of excessive plate current before resuming opera- 
tion. Allow tubes to reach operating temperature for 
at least 10-15 seconds after restoring power, and be 
certain that excitation is removed, before switching 
the amplifier back to OPERATE. 

3.5.3 PRIMARY LINE FUSES = As described in section 2.3, the 
blowing of one or both fuses gene rally indicates either 
(1) excessive average d-c plate input over a period of 
several seconds or longer (e-q., carrier operation at 
2+ KW for more than 1-2 seconds) or (2) a fault in the 
transformer or high voltage power supply. UNLESS If 15 
KNOWN THAT FUSE FAILURE WAS DUE TO TEMPORARILY-EXCESSIVE 
POWER INPUT, DO NOT REPLACE FUSES AND APPLY A-C POWER 
UNTIL THE PROBLEM HAS BEEN DETERMINED AND CORRECTED. 

TO DO OTHERWISE MAY RESULT IN DESTRUCTION Of TRANSFORMER, 
HV RECTIFIERS, STEP-START CIRCUITS, OR OTHER COMPONENTS. 


CAUTIONS THE HIGH VOLTAGE SHORTING "CROWBAR” SWITCH LOCATED ON 


THE HV RECTIFIER BOARD PLACES A LOW-RESISTANCE SHORT ACROSS 


THE HIGH VOLTAGE SUPPLY WHENEVER THE COVER IS OPEN UNLESS 
THE CROWBAR IS MECHANICALLY DISABLED. ALSO, THE AMPLIFIER 
TUBES DO-NOT RECEIVE COOLING AIR WHEN COVER IS OPEN. OO NOT 
APPLY A-C POWER TO THE AMPLIFIER WITH THE TOP COVER OPEN. 


REDUCING EXCITER POWER OUTPUT: If the exciter or transceiver 
used to drive LPHA 4 or ALPHA 274 amplifier is capable 
of substantially greater power output than the 100 watts nomi- 
nally required for full-power SSB, some difficulty may be 
experienced in avoiding occasional overdrive due to exciter 
output “spikes.” This problem may be avoided by taking any of 
several steps to effectively limit exciter peak output. 
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304 FINAL ADJUSTMENTS, ALPHA 374 BANDPASS MODE ONLY: The preliminary 
checks described in section 3.2 (page 3c) must be performed to 
determine that load SWR is no greater than about 1.5:1, and 
therefow suitable for BANDPASS aperation. Highest efficiency, 
however, will result if load SWR is 1.3:1 or less (2% REFL pwr). 

3e4e1 Set BAND switch to the broader index line for the ama- 
teur band desired; use “10 LO” for 28-29 MHz, “410 HI” 
for 29~29.7 MHz. Set the SSB-CW/TUNE toggle switch to 
the appropriate position from TABLE IIa. Push PLATE. 

3.4.2 With exciter/transceiver set up for the desired mode of 
operation, very slowly increase exciter output from 
zero (with normal modulation applied if SSB or SSTV) 
until either (1) the PLATE meter reaches the maximum 
indication desired for mormal operation OR (2) the 
PLATE OR GRIO meter maximum indication reaches the 
maximum value listed in TABLE Ila (excessive peak orid 
current will also be indic ated by heavy, bright fiash- 
ing of the red LED indicator). Om CW, FSK, or SSTV, 
excitation may be increased until grid current reaches 
012 to .15 amperes maximum (bright illumination of the 
red LED), provided the maximum acceptable or desired 
plate current is not exceeded. 

36423 On SSB veice the final exciter output setting should 
be such that with normal voice modulation the highest 
PLATE meter deflections do not frequently exceed the 
maximum value determined by legal or rating considera- 
tions, and GRID meter peak deflections do net exceed 
approximately .05 amperes (red LED not brightly flashing). 

304.4. Press FWD button and note highest meter reading on 
the red 0-2 KW scale under sustained, normal modulation. 
This reading, when transmitting CW (key-down), FSK, or 
SSTV should approximate at least 50% of the d=<c power 
input calculated by multiplying dec plate current times 
plate voltage (see 3.3). On SSB voice, note the highest 
meter reading with PEP button depressed, under sustained 
modulation; the highest FWD power indication should 
approximate at least 50% of the highest PEP indication 
with a wellematched load, or at least 40% otherwise. 

34468 In normal amateur (U.S.) “maximum legal power” SSB 
voice operation, approximate maximum meter readings 
on modulation peaks will be PLATE 0.4-0.5 amperes, 

GRID .03-.06 amperes, PEP 1.2-2.0 Ki¥, and FWD 0,.5- 
1.2 KW. IF ANY READING DIFFERS SUBSTANTIALLY FROM 
THESE FIGURES, AND ESPECIALLY IF GRID CURRENT IS MUCH 
HIGHER OR FWD POWER LOWER, CAREFULLY RE@CHECK THE LOAD 
SWR AND ALL ADJUSTMENTS. 

304.6 Continuous monitoring of amplifier performance with an 
in-line rf oscilloscope - particularly in the case of 
BANDPASS ALPHA 374 operation with a moderately mis- 
matched load.-permits precise adjustment for optimum 
performance (maximum output, minimum distortion) to be 
accomplished very quickly and easily aven while voice 
transmissions are beina made. The utility of such a 
monitoring ‘scope is great and can hardly be exaggerated. 
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SSB - HIGH POWER For SSB powsr input above about 
4 to 1-2 KW PEP, the amplifier should be piaced in 
the SSB position of the SSB-CW/TUNE switch after 
initial tune-up. Final adjustment is otherwise 
exactly as in 3.3.1 above, taking care to select 
the proper value of desired maximum plate current. 


WARNINGS ALWAYS REMOVE EXCITATION COMPLETELY BEFORE 
OPERATING THE SSRB-CW/TUNE, STANDBY-OPERATE, OR BAND 
SWITCHES. SEVERE AMPLIFIER DAMAGE MAY OTHERWI OCCUR. 

CW-FSK-SSTV The procedure given in step 3.3.1 is 

also applicable to final adjustment for carrier modes 

of operation such as CW, FSK, and SSTV. Since these 

modes do not require maximum amplifier linearity, 

however, some additional efficiency and power output 


may often be achieved by increasing excitation and grid 
current beyond the point of optimum linearity. 


Upon completion of 3.3.1, increase excitation by a 

very small increment; if PLATE current increases beyond 
the desired operating value, adjust the LOAD control to 
return it nearly (but not aia) to that level, then 
carefully adjust TUNE control for minimum plate current. 
Check GRID current; if still less than .13=-.15 ampere 

(.1 ampere for ALPHA 274), repeat procedure until the 
desired value of PLATE current is achieved simultaneously 
with such level of GRID current. FWD rf power output 
should be slightly greater than at conclusion of 3.3.1. 


SLOW SCAN TV INTERSPERSED WITH VOICE SSB In general 


the amplifier should be adjusted in accordance with 


3.3.1 (and 3.3.3 if desired) with the video signal 
applied to the exciter. when audio (voics) signals 

are to be transmitted, it is only necessary to adjust 
mike gain as required to avoid overdrive as avidenced 
by heavy, bright flashing of the RED LED and GRID meter 
excursions much beyond .05 ampere. 


If maximum power voice is desired, REMOVE ALL VIDEO 

AND BUDIO SIGNALS OR RETURN EXCITER MOMENTARILY TEED Ute 
RECEIVE CONDITION, switch amplifier te SSB mode, then 
adjust mike gain (or other rf output control) for normal 
excitation level as in 3.3.2. BEFORE RETURNING TO VIDED 
SIGNAL, REMOVE EXCITATION AND SWITCH AMPLIFIER BACK TO 
THE CW/TUNE MODE. 


The amplifier may also be initially adjusted for normal 
SSB voice operation at about 2 Kiw PEP input in the SSB 
mode and left in that mode for video transmission 
PROVIDED THAT EXCITATION 15 ADJUSTED SO THAT THE POWER 
INPUT WITH PICTURE DOES NOT EXCEED ONE KILOWATT D-C. 
This procedure will normally produce less picture power 
output (and higher plate dissipation) than proper SSTV 
video operation in the CW/TUNE amplifier mode. 


3e 


3e2e8 Uniess the actual plete current observed in step 

3.2.7 above was within one scale division of the 
desired TUNE-UP PLATE CURRENT from the table, adjust 
exciter power output very slightly in whichever direc- 
tion maves amplifier plate current toward the TUNE-UP 
desired value. Repeat steps 3.2.6 through 3.2.8 until 
observed plate current is within one scale division of 
the desired value. Return exciter to receive. 


33 FINAL ADJUSTMENTS, MANUAL TUNING: At completion of step 3.2.8 
@ amplifier is very cisse to proper adjustment for the 
desired type of eperation. The final “touch-up” adjustments 
described hereafter consist simply of trimming the excitation 
level (and possibly TUNE and LOAD controls in the case of Cw, 
FSK, and SSTV operation) to secure peak performance at the 
exact power input desired. 


Determining D=-c Power Input - Average d=-c power input (in watts) 
is simply the produc t oF amplifier plate current (amperes) 
multiplied by the plate voltage (volts). In carrier modes such 
as CW, FSK, and SSTY the values of voltage and current may 

be read directly from the meter under key-down conditions. On 
single sidsband voice, the average d-c power input (as defined 
by FCC rules) is approximately the product of the highest peak 
reading of the plate current meter on voice peaks times the . 


g (minimum) 


HV indication, which also occurs on 


Typical combinations fer 1 kilowatt d-c carrier input are 
approximately (.75 amperes) X (1320 volts) = 990 watts, OR 
(.45 aecareas X (2150 volts) = 970 watts. Typical meter 
readings on crests of SSB voice modulation are (.45 amperes) 
X (2150 volts) = 970 watts average d-c input. 


3e30e1 SSB = MEDIUM POWER After completing tune-up through 
step 3.205, leave amplifier in the CW/TUNE position, 
switch exciter to SSB operation, and very slowly 
increase mike gain (or other rf output control) until | 
the highest -PLATE current meter indications with voice 
modulation reach the smaller of either (1) the highest 
normal value shown in applicabie TABLE IIa or IIb, OR 
(2) the plate current value corresponding to the maxi- 
mum average d-c power input desired, OR until the 
highest GRID meter indications reach the maximumlevels 
shown in the appropriate table II. 


In all normal SSB operation the green “NORMAL” LED should 
flicker frequentiy during modulation, signifying adequate 
excitation Por reasonably efficient amplifier operation. 

The red “EXCESSIVE” LED will flicker intermittently during 
normal operation as well, but constant bright flashing 
accompanied by frequent GRID current meter excursions above 
e05 ampere (50 ma) indicates overdrive leading to excessive — 
distortion. then ALC is used, dim illumination of the red 
LED indicates the enset of ALC action (ALC thr eshold). 
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3.2.3 Tune up exciter or transceiver in accordance with its 
manufacturer's instructions (with amplifier in STANDBY, 
the exciter output feeds directly through to the load). 


Return exciter rf output control to zero and the exciter 
to the receive condition. 


3.2.4 If the amplifier meter scale is illuminated, indicating 
"ready," press PLATE meter button and switch amplifier 
to OPERATE. 


3.2.5 Switch exciter to transmit an unmodulated carrier (i.e., 
CW, LOCK KEY, TUNE); very slowly increase exciter power 
output from zero. Amplifier plate current should rise 
abruptly from O to 100 ma or more at a very low drive 
level (0.1 watt), then continue to increase steadily as 
excitation is further increased. 


STOP INCREASING EXCITER OUTPUT when the amplifier plate 
current reaches 0.5 ampere (1/3 scale on the top, black 
meter scale). 


3.2.6 Press FWD meter button. Carefully adjust first LOAD, 


then TUNE controls for maximum FWD meter indication; 
repeat until no further increase in output is achievable. 


3.2.7 Press PLATE button and note plate current. In TABLE II 
below note the TUNE-UP PLATE CURRENT desired for your 
intended mode of operation. 


TABLE II - TUNING AND OPERATING METER INDICATIONS, TYPICAL 
EMISSION & MODE TUNE UP PLT TYPICAL MAX METER INDICATION, OPERATING 


PEAK INPUT SWITCH CURRENT PLATE* PEP* FWD* GRID* 
CW/FSK@1KW CW Ont7aA Opn HO 0.6 100-150 
SSB@2. 5KW Sich N/A yGa WOeeaye: en Gadhaes, ier 
(Bandpass ) 

SSB @ 3KW SSB eaOnes ONG FAIR SOMONSwe (0681850030275: ma 
PEP (Man. ) 


* NOTE: Peak swings of the meter needle during voice crests on 
SSB depend greatly upon specific voice and exciter 
characteristics, and particularly upon whether ALC or 
a more sophisticated version of speech processing is 
employed. The ALPHA 374 PEP and FWD meter functions 
both indicate approximate values @f d-c input and rf 
output power, respectively) averaged over words and 
phrases -- essentially "repetitive" peak powerlevels, 
not isolated instantaneous peak values. 
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of 10:1 or more, safe for manual operation. 

(2) For ALPHA 374 BANDPASS operation the load SWR sheuld 
not exceed 1.5:1; @ FWO-to-REFL power ratio of at least 
25:1 satisfies this requirement. This check should be 
made with a FWD power of 500 watts, normally achieved 
by manually adjusting the amplifier for 1 KW dec CW 
input (as described in section 3.2 below) and then 
touching-up exciter cutput as necessary to set the FWD 
power reading at 500 watts (.5 on rad scale). A load 
SWR acceptable for ALPHA 374 BANDPASS operation is 
indicated if the corresponding REFL reading is no 
greater than about 20 watts, or mid-way between 0.1 
and 0.5 on the red meter scale. 

(3) If the maximum exciter or transceiver output is in the 
range of about 50 to 140 watts, little difficulty should 
be experienced in setting the proper drive level te the 
amplifier. The use of ALC may be convenient. With 
transceivers in the 150 watts-and-up output class it is 
extremely desirable that ALC feedback and/er other 
suitable measures be employed to prevent severe overdrive. 
(See section 3.6 for specific suggestions.) The maximum 
exciter output is approximately the FWD rf power reading 
noted in preliminary check (1) above; a reading of 0.1 
on the red scale corresponds to 100 watts FWD power. 


MANUAL TUNE-UP - This procedure applies to manual tune-up of 
both the ALPHA 374 and ALPHA 274. Since the ALPHA 374's band- 
pass filters are designed to provid e optimum efficiency when 
operating on high power SSB (2 to 3 KW PEP input) into a matched 
50 ohm resistive load within the amateur bands, some improvement 
in power output and efficiency may frequently be achieved by. 
MANUAL tuning when these conditions do not all exist. for 
example, if it is desired to run one kilowatt d-c power input 

on CW, FSK, or SSTV, or into a mismatched antenna, or on an 
out-of-band MARS frequency, the ALPHA 374 will probably deliver | 
somewhat greater power output when carefully tuned and loaded 
manually, as compared with BANDPASS operation. The following 
tune-up procedure has been found to produce excellent results: 


3.2.1 Set amplifier switches to STANDBY and CW/TUNE; appl 
a-c power (listen for relay clesures and fan ee 

3.2.2 Set BAND, TUNE, @nd LOAD controls in accordance with 
the INITIAL CONTROL SETTINGS (Table I below) for the 
frequency band to be used. 


TABLE I - ALPHA 374/274 INITIAL CONTROL SETTINGS 


BAND (MANUAL)  § TEST.FREQ. TUNE LOAD 
80 3.75 MHz 4 6 
40 7.15 4 3 
20 14.20 4 2 
15 21.20 1 8 
10 28.50 1 >) 
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BAND - Sets operating frequency range of amplifier and, in 
the ALPHA 374, selects BANDPASS or MANUAL tune-load mode. 
Functions as a conventional bandswitch in the ALPHA 274, 


With ALPHA 374 set to the wider index mark on a given band, 
internally pre-set bandpass fiitere are connected for that 
band and the front panel manual TUNE and LOAD controls Rave 
no effect. The narrower band index marks correspond te the 
manual tuning mecde, switching in those front panel controls. 
NOTE: The position marked "10 LO” is intended for bandpass 
operation from 28 te 29 MHz, “10 KI" for 29 to 29.7 MHz. 


TUNE <= In the ALPHA 274 and on the MANUAL bandswitch positions 
of the ALPHA 374, this knob controls plate tuning of the pi-b 
output network. Minimum capacitance occurs at scale "0." 


LOAD = Controls the degree of (manual) plate loading. Under 
most load conditions minimum loading occurs at maximum capaci- 
tance, scale "0." This relationship may reverse on the two 
lowest frequency ranges (80 and 40 meters) with certain loads. 


INITIAL AMPLIFIER ADJUSTMENT: It is absolutely essential that 
any linear amplifier be properly lcaded, tuned, and driven in 
order for it to deliver normal power output with tow distortion 


and without the danger of internal damage. 


Loading, tuning, and drive levels are always inter-depandent; 
by far the most conclusive way to confirm and maintain safe 
and correct operating conditions is through continuous use of 
an in-line monitoring oscilloscope. Such an instrument is 
simple to use and provides at-a-glance indication of normal 
(or abnormal) overall amplifier operation. ; 


In any case it is extremely important tha t eperating preced- 
ures outlined in this manual be faithfully followed, especially 
so if a monitoring oscilloscope is not used reqularly. Damage 
resulting from abuse and/or abnormal operation, whether 
inadvertent or intentional, is not covered under warranty. 


At least 80% of all equipment “problems” and damage result 
directly from the user's failure to read, understand, and 
follow Evatc operating instructions: 


PRELIMINARY CHECKS - Before attempting to operate the ALPHA 
4 or ALPHA 274 on any particular frequency, certain important 
conditions must be met for safe and proper performance: 
(1) For manually-tuned operation the load SWR must not exceed 
approximately 2:1, as indicated by a ratio of forward 
rf power (FWD) to reflected rf power (REFL) of 10:1 or 
more. Although the amplifier rf wattmeter accuracy is 
degraded at forward power levels less than 500 watts, 
@ preliminary safe-SWR check may be made by feeding 
full exciter carrier output through the (turned OFF) 
amplifier to the antenna and noting the meter deflections 
for FWD and REFL. Secause of the 10:1 difference in 
meter scale factor, a REFL needle deflection no area aE 
than the FWO deflection indicates an approximate FWO/REFL 
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CONTROL FUNCTIONS: 
ON-OFF = Momentarily lifting the switch toggle applies a-c 


power to the amplifier (internals relays close and fan 
starts); when the electronically-controlled warm-up time 
delay of approximately 60 seconds is complete, the meter 
face will light up indicating “amplifier ready.” Depressing 
the ON-OFF toggle momentarily will remove all a-c power. 


OPERATE=-STANDBY - In STANDBY amplifier T/R relays are lecked 
in the receive position; antenna is internally "fed-through” 
back to the RF INPUT jack, permitting normal exciter/trans- 
ceiver operation without the amplifier. In OPERATE the ampli- 
fier T/R relays are controlled by the external RLY line. The 
OPERATE-STANDBY switch also may be used to reset a orid 
evercurrent relay latch-out condition (see section 3.5). 


SSBeCW/TUNE = In the CW/TUNE (down) position, operating condi- 
tions are proper for continuous carrier or low power operation 
(up to 1.2 KW input) of the ALPHA 374, or for manual tune-up. 
Maximum efficiency at power inputs of 1 KW or less will nearly 
always be achieved in this position, particularly in bandpass 
operation. In the SSB position, operating conditions are 
optimum for single sideband operation at up to 3 KW PEP input. 


METER SELECT - Pushbuttons select the parameter to be dis- 
played by the panel meter, as follows: 

GRID - Total grid current; .15 ampere (150 ma) full scale. 

PLATE - Total plate current; 1.5 amperes full scale. 

HY - Plate voltage; 3 KV (3000 volts) full scale. 

PEP = Approximate repetitive peak d-c power inpyt under 
voice modulation; isolated high peaks are absorbed, to 
provide a useful indication of “effective” PEP input. 3 KW. 

FWD - Forward (incident) rf power; under voice modulation 
meter indicates approximate repetitive peak envelope | 
power (PEP) rf outputs; 2 KW full scale aa meter scale). 

REFL = Reflected (reverse) rf power; 200 watts full scale. 


GRIO CURRENT = Green and red light-emitting diodes (LED's) 
provide instantaneous visual monitoring of excitation levels 
NORMAL (green) - Begins to glow at approximately 90 ma grid 
current, the minimum level normally needed for good efficiency. 
EXCESSIVE (red) = Begins to glow dimly as grid current 
approaches the high end of its linear operating range (and 
ALC threshold) -- typically at about 100 te 130 ma dec. 


Severely excessive excitation (orid current above 150 ma) 

will latch the grid overcurrent protective relay, locking the 
amplifier relays in the receive mode and steadily illuminating 
the red EXCESSIVE GRID CURRENT LED even after excitation is 
reduced or removed. Relay is reset by momentarily switching 
the exciter to receive (release VOX or PTT) orthe amplifier 

to STANDBY. Correct the exciter output level before resuming 
transmission, 
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2e3 ELECTRICAL INSTALLATION: Unless otherwise specified, the 
amplifier is shipped wired for operation from a standard 
220 to 250 volt, 3-wire-with-neutral, single phase power 
source of 50 to 60 Hz. The green wire in the power cable 
must be connected to the source neutral wire. (120-N-120V) 


Service wiring of #12 gauge copper or equivalent, provided 
with 15 or 20 ampere fuses, is adaquate. TO OPERATE WITH 
ANY POWER SOURCE NOT AS DESCRIBED, CONTACT THE FACTORY. 


RF OUTPUT - DO NOT OPERATE THE AMPLIFIER AT ANY TIME WITHOUT 
A PROPERLY IMPEDANCE-MATCHED LOAD CONNECTED TO THIS RECEPTACLE. 
Use a standard PL-259 type ("UHF") plug and RG-8/U coax. 


RF_INPUT = Connectthis jack to the RF output of exciter or 
transceiver using RG-58/U cable and an “RCA phono" type plua. 

With amplifier in the receive condition, in STANDBY, or OFF, 

the exciter/transceiver is connected thr ough to the load, 

as required for normal receive antenna connection (or “bare- 
foot" exciter operation) by all popular exciters and transceivers. 


RLY - An external short must be connected across this jack on 
transmit in order to actuate the internal changeover relays. 
Use a standard "phono" type patch cable, which will normally 
plug directly into a corresponding "relay" jack on the trans- 
ceiver/exciter providing a contact closure on transmit only. 


ALC = A negative-going ALC voltage is available at this jack 
for use with transceivers/exciters equipped with external ALC 
input jacks. Use a standard “phono” patch cable. See sections 
3e2 and 3.6 for additional information. 


AUX = Plus 24 volts d-c is available at this jack to power 
low-current-drain accessories, such as an optional electronic 
T/R switch, designed for use with the ALPHA 374 or ALPHA 274. 


FUSES = Use only 10 ampere, 250 volt ceramic body fuses, Buss 
type ABC or Littlefuse type 3AB. Standard glass fuses may 
cause amplifier damage. Blowing of one or both fuses generally 
signifies either (1) excessive average plate power input or 
(2) a fault in the high voltage power supply. TO AVOID POSSIBLE 
EQUIPMENT DAMAGE, DO NOT REPLACE BLOWN FUSE(S) UNTIL SOURCE OF 
TROUBLE IS LOCATED AND CORRECTED. (See section 3.5 for addi- 
tional information on fuses and protective circuits.) 
*Changs to 20 ampere fuses for 120 volt operation. 
CAUTIONS Do not physically locate the amplifier so that normal 
air intake or axhaust air flow is obstructed; keap it at least six 
inches in front of walls, draperies, etc. 


WARNING: DO NOT APPLY A-C POWER TO THE AMPLIFIER WITH COVER OPENS 
SERIOUS POWER SUPPLY DAMAGE NOT COVERED UNDER WARRANTY 
MAY RESULT. (See section 3.5 for additional information.) 
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SECTION 2 - INSTALLATION 


2.1 UNPACKING: Open cartons and remove amplifier and transformer 


(aye 


very carefully to avoid damage to cabinet, wires, or connectors. 


IMPORTANT: SAVE ALL PACKING MATERTALS FOR RE-USE; ANY SHIPMENT 
OF THE EQUIPMENT IN OTHER THAN FACTORY PACKING MAY RESULT IN 
DAMAGE NOT COVERED UNDER WARRANTY. SHIPPING AMPLIFIER WITHOUT 
FIRST REMOVING POWER TRANSFORMER MAY SIMILARLY RESULT IN SERIOUS © 
PHYSICAL DAMAGE NOT COVERED UNDER WARRANTY. 


Inspect thoroughly for shipping damage. Remove screws securing 

top cover and slide it open. Inspect interior for damage, loose 
hardware, etc. In the event of damage notify delivering carrier 
immediately. Complete and return warranty registration form to 

ETO promptly. 


TRANSFORMER INSTALLATION: NOTE: If operation on a-c mains other 


than U.S. standard 120/240V with grounded center neutral is 


required, see section 3.7 (page 31) before installing transformer. 


Locate a-c cover interlock switch S85 at rear of power supply 
compartment; note exact mounting hardware arrangement. Remove 

the two flat-head screws securing S5 to the rear panel (be care- 
ful not to drop nuts or washers into the amplifier! )and allow the 
interlock assembly to hang by its leads over the top of the rear 
panel. Locate, and temporarily move out of the way the 15-pin 
connector (part of the main wiring harness) J1. Remove the four 
4-20 bolts and washers from the transformer shipping base and save 


Set transformer outside the right of the amplifier cabinet, orient 
ed with the "arms" of the H-shaped base pointing left-right, and 
so that the 15 pin transformer connector Pl is at the front of 

the top of the transformer, pointed leftward. VERY CAREFULLY 
lower transformer into position, visually aligning the mounting 
holes. (It may be helpful to rig a simple sling of glass filament 
tape or heavy cord to help control the heavy transformer. ) 


Insert mounting bolts (with flat washers) through cabinet into 
transformer base; check to make certain that all four sides of 
the transformer are clear of nearby surfaces, then tighten all 
mounting bolts securely. 


Check the mating 15 pin connectors, Jl and Pl, for proper pin 
orientation and push the fully together until latched. USE 
CAUTION TO AVOID EXERTING ANY ACCIDENTAL PRESSURE ON THE HIGH 
VOLTAGE CIRCUIT BOARD MOUNTED ATOP THE FILTER CAPACITOR INSULATOR 
STUDS, as to do so may cause damage to the insulator seals. 


Re-mount interlock assembly S5 as before; close top cover fully 
and replace its two securing screws. 
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SECTION 1 


1.1 GENERAL DESCRIPTION 


The ALPHA 374 is a high power linear amplifier incorporating 
major advances in engineering and construction. It is rated 
for continuous service at maximum legal amateur power (FCC 
rules) in SSB, CW, FSK, and SSTV modes. 


Exceptional power capability is achieved in combination with 
uniquely compact size and modest weight, through employment 

of a variety of advanced components including state-of-the-art 
Eimac ceramic/metal tubes, a power transformer with core of 
tape-wound, grain-oriented silicon steel (Hipersil®), and 
ETO's exclusive ducted-air full cabinet cooling system. 


The ALPHA 374 is capable of delivering normal power output, 
into a reasonably well-matched load, across all amateur bands 
for 80 through 10 meters without manual tuning adjustments. 
In addition, available manual controls also permit operation 
on out-of-band MARS and other special frequencies from 3.5 to 
30 MHz. 


1.2 SPECIFICATIONS AND RATINGS 


Frequency Coverage: Bandpass or manually tuned across all 
amateur bands from 3.5 through 30 MHz. Manually tuned outside 
amateur bands for MARS and other special uses. 


Maximum Power Input: 3 kilowatts PEP/SSB or 1 kilowatt average ~ 
or key-down carrier d-c input, continuous duty, no time limit. 


RF Power Output: Typically up to 1.5 kilowatts PEP/SSB, 600+ 
watts carrier, continuous duty, manual or bandpass modes into 
matched load. May be slightly lower at highest and lowest 
frequency extremes. Bandpass tuning, minimum available output: 
not less than 1000 watts PEP/SSB with load VSWR 1.5:1 or less. 


Drive Requirements: Nominal 30 to 40 watts drive per kilowatt 
d-c input; typically 100 watts PEP, 40 watts CW/FSK/SSTV. 


Input Impedance: Nominal 50 ohms resistive; input VSWR typically 
1.5:1 or less across frequency range. 


Output (Load) Impedance: Bandpass mode - 1.5:1 VSWR or less 


relative to 50 ohm resistive; Manual tuning - 2:1 or less VSWR. 
Tube Complement: Three Eimac 8874 ceramic/metal triodes. 


Primary Power: Normally wired for 120/240V, 3 wire with central 
grounded neutral (U.S. standard), 50-60 Hz. See section 3.7, 
page 3i for alternative connections, or contact factory. 


Physical: Self-contained in one designer-styled, extruded 
aluminum desk-top cabinet with folding tilt stand. Overall 
dimensions 73"h. x 17"w. x 13"d. Weight: 52 pounds net; 60 
pounds packed for shipping in two cartons (36 lb. and 24 lb.) 
suitable for United Parcel or air freight. 


ae a) ae ' 7 ’ 1s 
: 1 De ' o, as iin 
ies \ ae mu = iat rs” 
J +S ad +> — yl ce : 
i) ant they m ve 4 , ae * - 
ec . uy s t go's Pe ie 
“7 j i} , Y Loew a = “7 ‘4 
, = 
‘ oe mie a 
« . '& id 
4 a i 7 - 
va ey 
Lai ; ‘ ' 
hy i . 
be 
i ? 
~ Py ~~ =P vi ; 7 \ “ ' r. : 
Me aye iF - e ee : “ ie s . ‘ Pe 
“0, 1 oe Gace on: “ane an Lh) wer EY TOTTI 2 ‘ 7 
' LG ; ; , = ae site i Pa 4 
* 75 A ae ’ = rh ie 4 tes 
een ee 1 oe nee me) nn ahs eg aa, hg 
eo 2, r j , AL, TUL Oier) i‘ on ; r : ae 
p a an . i cat é iM . ' 
Reh e aee a ee wir PRAT LAT bey mV SNE 
~ an Mee mt * - ‘ig! ) an = yh! Ti 
* - c= wr oTAs ge , few Ay , , ey ; 
“ty by an! * :. *e >» 4 > Yate /. Tr * f) ay ; an oe a Ps | { ae 
res, aa Te, ee AR HAMMONOART oS 
Del = ra ao be VV A Atl 1 ace ie a ' th 
Le Se SPM uncahgtSbie id = Ter haar 
a w. os 4 ot peel " ug & Laan, na Le A Smart 
Ze a € if + 
ay = + ; A ik kh 
Nae ; ees J 7 | a 7 a "i wal we G 
oy dd an N F aia , 
2 le = 4 s re 
¥ Gch be oe a ae ee, (ee 
gh ‘ ir agY) ay = ‘wiles may ©: I ‘ ~is, u 
° we iauanrgntec a ewie res TACT TRT or i: 
. tH Af 1 A} Bs ee ae a nasi 4 cul iy r 7 : q i 2 a r : : | 
“ft ae } 
Mak a» s Be | rT) aD . nr fe : y . | 
aecarenaee as i weld bdo "vp, Sie! 
a ‘ Le a 
4 sin uA sy wee & ar” eH 
e - ie ' : * 
Pigeaesh. arg conch, oer mas a 
oe te i one hie fe a 
i a j Fame ‘ ° a b 
bike pee Some ipa Wve! dell A Ka Per A MOT tae 
war ey oe he Ps, ‘ 7 ; ; . : uf cat “ if - 
ww Horne . a v s a \ WL he Ea YROGR eet Sal | at taf th ts Wo 
rae ie ‘ a % a = > *, ¥ J \ rx 
7 df . - 5 4 
sa, masse ‘ Mea P HAW 
eee ne es ttt aoe: ax? ae ane! hog « HOTTA? 
@ _ ’ 
o i “ = +x 


oa ey) cers ee ner’ Fee toads 
sal i i PO ae Pa oe ise Car os MAT at ys } 


os. 4 
: Hee be 


: ae “ay i, SRE i ekenitions A RUS RAMA YP 


SECTION 1 - 


SECTION 2 - 


SECTION 3 - 


SECTION 4 - 
SECTION 5 - 
SECTION 6 - 
SECTION 7 - 


AMATEUR RADIO PRODUCTS WARRANTY . . 
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READ THIS INSTRUCTION MANUAL THORGUCGHLY BEFORE 


APPLYING POWER TO THE AMPLIFIER! FAILURE TO DO 
SO MAY RESULT IN SERIOUS DAMACE AND VOIDING OF 


WARRANTY: 


